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AGL - Above ground level

AIR - Aerospace Informatior Report

- AL A-weighted sound level (LA), in decibels
(abbreviation)
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per FAR 36, Amendment 9, Appendix A, Section A36.11,

Paragraph D

DUR(A) - "10 dB-Down" dur.-ion of LA time history

EPNL - Effective Perceived Noise Level

EV - Event, test run number

FAA - Federal Aviation Administration

FAR - Federal Aviation Regulation

-" FAR-36 - Part 36 of the Federal Aviation Regualtion
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HIGE Hover in ground effect

HOGE Hover out of ground effect

IAS Indicated airspeed

ICAO International Civil Aviation Organization

IRIG-B - Inter-Range Instrumentation Group B (established
technical time code standard)

KIAS - Knots Indicated Airspeed

K(P) - Propagation constant describing the change in noise
level with distance

K(S) Propagation constant describing the change in SEL
with distance

Kts Knots

L A-weighted sound level, in decibels (symbol for)
A

Leq Equivalent sound level, in decibels

LFO Level flyover operational mode

M A  Advancing-blade tip Mach number

MGTOW Maximum gross takeoff weight

M R  Rotational Mach number

MT  Translational Mach number

N Sample size

NWS National Weather Service

OASPLM Maximum overall sound pressure level In decibels

PISLM Precision Integrating Sound Level Meter

PNLm Maximum Perceived Noise Level

PNLTm Maximum Tone Corrected Perceived Noise Level

POP Photo overhead positioning systems

RH Relative humidity in percent

RPM Revolutions per minute
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SAE - Society of Automotive Engineers

SEL - Sound Exposure Level, in decibels. The
integration of the AL time history, normalized to one
second (symbol is LAE)

SEL As measured sound exposure level NMI
AM

SEL-ALM Duration correction factor

SHP Shaft horsepower

SLR - Single lens reflex (35 m camera)

SPL Sound pressure level

T Ten dB down duration time

TC Tone correction calculated at PNLTm

T/O Takeoff

TOH Time at Overhead

TSC Department of Transporation, Transportation Systems
Center

V Velocity in knots or meters per second depending on

context

VASI Visual Approach Slope Indicator

V Maximum speed in level flight with maximum

continuous power

V Never-exceed speed
NE

Vy Velocity for best rate of climb
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1.0 INTRODUCTION

One of the program objectives of the 1983 Federal Aviation Administration
(FAA) noise measurement/flight test program was to further explore the

helicopter noise certification process and learn from practical
application Qf existent standards.

This report provides EPNL values derived from a flight test program which
used the basic helicopter noise certification testing, reduction and
analysis procedured of the International Pivil Aviation Organization
(ICAO), Annex 16, as amended at the seventh meeting of the ICAO Committee I.
on Aircraft Noise (CAN/7) along with many of the proposed refinements of
the recent Working Group (WG) II report from the October 1985 meeting in
Ottawa. The WG II recommendations will be considered at the first meeting
of Committee on Aviation Environmental Protection (CAEP) in Montreal in
June 1986. The detailed procedures used in this report are described in
section 5 and 6. The levels have been developed through a rigorous
process and represent the specified conditions.

The helicopters addressed in this report include the Hughes 500 D/E
(Hughes is now a subsidiary of McDonnell Douglas Corporation), the
Aerospatiale AS 350D (AStar), the Aerospatiale AS 355F (TwinStar), the
Aerospatiale SA 365N (Dauphin), the Bell 222 (Twin Jet), the Boeing Vertol
234/CH 47-D, and the Sikorsky S-76A.

This document is a companion report to a series of seven previously
published reports (known as the "Rainbow" reports) which describe the
acoustical characteristics of the helicopters and provide analyses and
discussions addressing topics ranging from acoustical propagation to the
environmental impact of helicopter noise.

The helicopter noise measurement flight test program for the seven
helicopters was conducted by the FAA at Dulles International Airport
during the summer of 1983. Acoustical, trajectory, and meteorological
data were collected during these controlled tests. All of the tests were
conducted by the FAA in cooperation with the helicopter manufacturers and
were supported by a number of other Federal agencies.

The test program was designed to address a series of objectives including:
1) the acquisition of acoustical data for use in heliport environmental
impact analyses, 2) the documentation of directivity characteristics for
static operation of helicopters, 3) the establishment of ground-to-ground -'

acoustical propagation relationships for helicopters, 4) the determination
of noise event duration influences on energy dose acoustical metrics, 5)
the examination of the differences between noise measured by surface
microphones and microphones mounted at a height of four feet (1.2 meters),
and 6) the documentation of noise levels acquired using international
helicopter noise certification test procedures. This report specifically
addresses the last objective.

-. i
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I For further information consult the previously published "Rainbow" ,.

reports (Ref. 1 through Ref. 7). Also, Appendix J of this document
contains errata for those seven reports.
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Table 2.0-1. on pages 4,5, and 6 provides a listing of the helicopters

exaine inthis report along with important reference characteristics.
One might note that Appendix H contains the same table using units of

knot/pondsfee/seond an deree inFahrenheit.
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3.0 HELICOPTER NOISE CERTIFICATION DEVELOPMENT: BACKGROUND &
REFERENCE CONDITIONS

3.1 BACKGROUND

This section reviews the evolution of international and domestic
helicopter noise certification standards. An enormous amount of effort on

the part of government and industry has led to the current ICAO noise
standard, which is essentially an "umbrella" standard established
primarily to insure that future helicopter designs are not substantially %.-;

noisier than older models which easily meet this standard. The following "
list identifies the "highlights" in the seventeen year process leading to
the recent publication of proposed U.S. helicopter noise standards.

1. January 1969 - FAA conference on Short Takeoff and Landing (STOL)
Transport Aircraft Certification which included helicopters

2. November - December 1969 - ICAO Special Meeting on Aircraft Noise in
Vicinity of Aerodromes - Annex 16 drafted

3. November 1971 - 2nd ICAO meeting (CAN/2) on airport noise that

established working group on V/STOL (V - vertical, STOL - Short Takeoff
and Landing) aircraft

4. March 1973 - 3rd ICAO meeting (CAN/3) including studies on V/STOL
standards

5. December 1973 - FAA Advance Notice of Proposed Rulemaking (ANPRM),
(Notice No. 73-32; 38 FR 35487): Helicopter Noise Standards

6. January - February 1975 - 4th ICAO meeting (CAN/4) STOL recommendations
for airports noise standards-"

7. November 1976 - 5th ICAO meeting (CAN/5), continuation of studies of

V/STOL aircraft standards

8. May - June 1979 - 6th ICAO meeting (CAN/6), specific recommendations
for standards for helicopters proposed to ICAO Annex 16

9. July 1979 - United States, FAA Issued Notice of Proposed Rulemaking
79-13, Helicopter Noise Standards

10. November 1981 - Withdrawal of FAA Notice of Proposed Rulemaking 79-13,
* Helicopter Noise Standards

11. May 1983 - 7th ICAO meeting (CAN/7), specific recommendations to alter
noise standards for helicopters to relax stringency due to economic
effects

* 12. October 1985 - ICAO Working Group II, Helicopter Noise Measurement
Repeatability Program recommendations

7



13. November 1985 - ICAO Helicopter Noise Limits effectivity date A.

14. March 1986 - FAA issued Notice of Proposed Rulemaking 86-3, Helicopter
Noise Standards
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3.2 DEFINITION OF REFERENCE CONDITIONS M

In order to assure an equitable, consistent, and repeatable noise level "

evaluation process, reference testing conditions have been established.
Each parameter defined as a reference parameter would contribute to

variability in data if that parameter were not constrained. The data

adjustment process described in Sections 5 and 6 below involve, ' each

case, adjustments from test environmental or operational conditions to

reference conditions. The reference conditions established for each

helicopter are summarized in Table 2.0-1.

3.3 PRE-PUBLICATION COMMENTS FROM MANUFACTURERS

All the manufacturers of the tested helicopters were given the opportunity

to comment on the first (advance) draft of this report in order that they

might evaluate the reported noise levels and comment on other aspects of

the report.

It is interesting, distressing and instructive to note the difficulties in

identifying reference operational parameters. All reference parameters

utilized in the original Rainbow (1983) noise measurement flight tests
were provided by manufacuters representatives. As seen below, upon review

several years later, different manufacturers' representatives have in all

earnestness provided slightly different values. This occurrence has not

been uncommon in the pre-certificatIon learning process. Responding to

this "problem in specificity", members of the international helicopter
noise certification community have joined in efforts to define more

rigorously reference parameters in the current ICAO-CAEP, Working Group

(WG) II, Helicopter Noise Measurement Repeatability Program (HNMRP).

Comments received from the manufacturers of the test helicopters and the

estimated effects of changed parameters are sumarized in the following

paragraphs:

McDonnell Douglas Helicopter Company 500 D/E (formerly Hughes 500 D/E)

In the case of the Hughes 500 D/E, the manufacturer identified a slightly

different value for Vy (the speed for the best rate of climb) and the
value for BRC (the best rate of climb):

1983 values: Vy 31.92 m/s, BRC = 9.65 m/s, Ref. Alt. 178.61 m

1986 values: Vy - 3'.93 m/s, BRC - 9.52 m/s, Ref. Alt. 164.3 m

The lower altitude associated with the 1986 information would increase the

EPN. by approximately 0.0 decibels.

Hughes also specified a different value of Vh, identifying 122.4 knots as

opposed to 12S knots. This minor difference results in a difference in

advancing Mach number from 0.7986 to 0.7952. In the case of the 500 D/E,

the PNITm vs. advancing Mach function Is rather shallow and indeterminate



at the centerline site for the acquired test data. Therefore one would ,--
not expect much difference in the three microphone average noise level.

The lack of PNLTm dependency on advancing Mach number at the center site
for the 500 D/E remains an area for further investigation.

In any event these comments further emphasize the need to tie the
reference airspeed to an unambiguous value as recommended in the Ottawa
ICAO WG II report (Reference 4).

Aerospatiale Dauphin "v -

In a March 5 telecopieur (facsimile) Aerospatiale (Marignane, France)
provided data which permitted the estimation of sideline-right noise
levels on the approach operation. (Equipment malfunction resulted in the
loss of FAA/TSC recorder data at that site.) Utilizing the Aerospatiale
data along with data from the French Service Technique de la Navigation
Aerienne (STNA), it was determined that the average difference in
left-side to right-side noise levels from four test programs was 2.82
decibels as seen in Table 3.3-1. Using these manufacturer furnished
data, right-side levels were estimated in Table 3.3-1 and used in
computing the three microphone average EPNL.

Aerospatiale (Marignane) identified reference level flyover conditions as:

Vh = 154 knots
RPM = 362
Weight = 3850 Kg
Temperature = 15 degrees C

Using ICAO Annex 16 provisions allowing establishment of the reference
speed as .45 Vh plus 65 knots one arrives at a reference speed of 134.3
knots (69.09 m/s).

This is in contrast to the 135 knot airspeed used in this report as a
reference value.

A more significant difference is the rotor speed which Aerospatiale

(Marignane) identified as 362 RPM in contrast to the previously provided
value of 365 (Aerospatiale, Grand Prarie Texas).

The result of these differences is a 0.8675 advancing Mach number rather -
than the 0.8748 advancing Mach number used in this report.

This difference in Mach value would lower EPNL values by approximately 0.6
dB according to Aerospatiale data. Data acquired in the 1983 FAA program
indicates approximately a 0.4 dB difference associated with this
difference in Mach number.

0-
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TABLE 3.3-1

LEFT SIDE / RIGHT SIDE EPNdB ANALYSIS: SA 365N DAUPHIN

EPNdB EPNdB EPNdB 3 MIC

TEST LEFT CENTER RIGHT AVERAGE L - R C - L C -R
N.5100 91.00 96.40 90.40 92.60 0.60 5.40 6.00
N1.6011 93.00 94.50 90.10 92.53 2.90 1.50 4.40
G.6009 92.50 95.50 88.80 92.27 3.70 3.00 6.70
N.6015 93.50 93.40 89.40 92.10 4.10 -0.10 4.00
AVERAGE 92.50 94.95 89.68 92.38 2.82 2.45 5.28
N.FAA EPNdB 95.50 95.90 NA NA NA 0.40 NA

REFERENCE TELEX/TELECOPIEUR 5-MAR-86, FROM H. J. MARZE, AEROSPATIALE
ANALYSIS DATE: 7-MAR-86

Aerospatiale provided the following summary/comparison table (in a March
14 telecopleur/facsimile message) showing noise levels from one of their
test programs along with Dauphin data contained in this report (right-side
approach adjusted per procedure described above).

TABLE 3.3-2

Aerospatiale Summary EPNL Data
(telecopieur March 14, 1986)

Left Center Right Avg Data -

Approach FAA 95.54 95.86 92.21 94.70 +2.07
AS 90.99 96.42 90.35 92.63

Level FAA 91.90 90.43 90.26 91.01 +0.08
Flyover AS 90.90 91.66 90.24 90.93

Takeoff FAA 93.83 96.38 87.78 92.67 +1.36
AS 97.70 94.03 87.20 91.31hI

The differences shown in the right column demonstrate excellent wreement be..
for level flyover, a 1.36 dB difference for takeoff cand a .1)7 di

difference on approach. Comparisons with the full re.,ults from t0, rther
test programs (see Table 3.3-1) were not possible. 1,!''ert,:1,, the
reported levels have been analyzed in detailed cnnmrt: .,t uo ,: t the
FAA by Aerospatiale.

Aerospattle identifies several differences hetwee. Iren& ,,,: Rnd'vsI.-

procedures and those employed in the FAA programs, ,e ! I ', , V7tI
dynamic response, treatment of ambient noise, hand a~lnc ' t ,, mal",
change corrections, and correction procedures. rren ii ,ta 've t c

. . ..-...-. .- .



adjusted using sensitivity curves, while correction algorithms have been
used with FAA data. The French program has used continuous tracking while ,'.

., the FAA program has employed three "enhanced" photo-altitude systems with
Doppler "Time Overhead" (TOH) flight path synchronization.

Aerospatiale notes that level flyover data in this report is adjusted to a
15 degree C reference value while their test data was adjusted to 25
degree C. Other differences such as rotor speed and IAS result in a net
change in Mach number which translates to a 0.5 to 1.5 dB difference in
EPNL, depending on values employed.

Wind influences aloft in the FAA test (wind at altitude unidentified in

French program) were mentioned as factors possibly influencing source
emission characteristics.

In the FAA test approach operation cross winds from the left at 5 to 8
knots were identified as likely factors in elevated left side noise levels
seen in only one of four French measurement programs.

It was noted that takeoff performance for the Dauphin in the FAA test was
below the anticipated reference although the 25% deviation was within the
allowable ICAO adjustment window.

Although high humidity was cited as a possible source of differences for
level flyover the influence is not considered to be significant because
atmospheric attenuation at controlling frequencies is independent of

- humidity above approximately 60% RH. Further as FAA microphones are
electret type, there is no problem of arcing which is typical at high
humidity for condenser microphones.

The reader may refer to detailed test descriptions in each of the separate
Rainbow reports for further information useful in comparing Rainbow data
with other program data.

The authors of this document wish to thank Aerospatiale for their thorough
and insightful examination of the noise levels in this document within the
context of FAA-EE-84-2 and their own measurement experience.

OTHER COMMENTS

Telephone comments received from other manufacturers (Boeing Vertol,
Sikorsky and Bell.) involved requests for:

-elaboration on topics related to data acquisition

-elaboration on specific data adjustment and testing procedures

These requests have been addressed.

a.]
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4.0 DATA ACQUISITION -

This section describes the noise measurement flight test program data
acquisition systems.

4.1 MEASUREMENT FACILITY Nw

The noise-measurement flight-test site was adjacent to the approach end of
Runway 12 at Dulles International Airport. This location was chosen
because of the low ambient noise level, positive air traffic control,
security, and availability of emergency equipment.

The test area was nominally flat, with a ground cover of short, clipped
grass, approximately 1800 feet by 2200 feet, and was bordered on the
north, south, and west by woods.

Runway 12/30 was closed during the test so that interference from other
aviation activity would be minimal. Airport traffic continued to operate
on runways approximately two and three miles east of the test site.

4.2 MICROPHONE LOCATIONS

Figure 4.2-I is a diagram of the test site detailing the location of the
eight microphone locations which made up the two measurement arrays. One -'-'-
array was used for flight operations, the other for static operations.

The microphone array for flight operations consisted of two sideline
sites, numbered 2 and 3 in Figure 4.2-1, and three centerline sites,
numbered 5, 1, and 4, located directly below the flight path of the
helicopter. The north sideline site, numbered 3, was located in a lightly
wooded area and was offset 46 feet to the west to provide sufficient
clearance from surrounding trees and bushes. The ICAO helicopter noise
certification array consisted of sites 1, 2, and 3. Adjustments were made
to the site 3 data accounting for the offset.

4.3 FLIGHT PATH MARKERS AND THE APPROACH GUIDANCE SYSTEM

The takeoff rotation point was defined by markers which were constructed
of squares of plywood painted bright yellow with a black "X" in the

center. The takeoff rotation point was located 1640 feet (500m) from the
center-line center microphone location. Four portable battery-powered
spotlights were situated at various locations to assist pilots in
maintaining a proper flight path over the centerline microphone array.

Approach guidance was provided to the pilots by means of a Visual Approach
Slope Indicator (VASI) and through verbal commands from an observer using
a balloon-tracking theodolite. Both methods assisted the helicopter
pilots in adhering to the centerline microphone array and in maintaining
the proper approach path.

The VASI system used during the tests was a three-light arrangement giving
vertical displacement information within +/- 0.5 degrees of the reference

13
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FIGURE 4.2-1

Noise Measurement and Photo Site Schematic

-* 3VASI1

4031'
01209m)

60 VASI

1752'
(526m)

Take Off
LA"Rotation

Point

923'
(277m)

100' )P51(30m)1
(37m)

7H _51H 492' (148m) Hover
225' ___________________ Point

(67m)
392' 42

0 18m) (4m

492'
0148m)

(T P1 Z
1001

46' {2
(14m) *3 492' 0148m) 492' (148m)

392' 492
(118m) (148m) -.-

100' ,
* Microphone Sites (342'0m4)m 4H
* Photo Altitude Sites 49'T4m
M VASI Sites Flight Track Centerline

NOTES: Broken Line Indicates not to Scale.
Metric Measurements to
Nearest Meter.

114

it,-



approach slope. The pilot observed a green light if the helicopter was
within 0.5 degrees of the approach slope, red if below the approach slope,
and white if above the approach slope.

The theodolite system, used in conjunction with the VASI, provided .*

accurate approach guidance to the pilot. A brief time lag existed between
the instant the theodolite observer perceived deviation, transmitted a
command, and the pilot made the correction. The theodolite crew, however, "- .
was generally able to alert the pilot of approach path deviations (slope
and lateral displacement) before the helicopter exceeded the limits of the
one degree green light span of the VASI. Thus, the helicopter only
occasionally and temporarily deviated more than 0.5 degrees from the
reference approach path. -W.1

4.4 PHOTO-ALTITUDE DETERMINATION SYSTEM

The helicopter altitude over a given microphone during a given event was
determined by the photographic technique described in the Society of _-_

Automotive Engineers AIR-902 (Ref. 9). This technique involves
photographing an aircraft during a flyover event and proportionally
scaling the resulting image with the known dimensions of the aircraft.
The camera is initially calibrated by photographing a test object of known
size, from a known distance. Measuring the resulting image enables
calculation of the effective focal length from the proportional
relationship:

(Image Length/Object Length) = (Effective Focal Length/Object Distance) . . .

This relationship is used to calculate the distance from the microphone to
the aircraft. Effective focal length is determined during camera
calibration. Object length is determined from the physical dimensions of
the aircraft and the image size is measured on the photograph. These
measurements lead to the calculation of object distance or slant distance
from camera (or microphone) to the aircraft. The concept applies
similarly to measuring an image on a print, or measuring a projected image
from a slide.

The SAE-902 technique implemented during the 1983 helicopter tests
utilized three 35mm single lens reflex (SLR) cameras using slide film. A
camera was positioned 100 feet from each of the centerline microphone
locations. Lenses with different focal lengths, each individually
calibrated, were used in photographing helicopters at differing altitudes
in order to more fully "fill the frame" and reduce image measuirement
error.

The photographer was aided in estimating when the helicopter was directly
overhead by means of a photo-overhead positioning system (POPS). The POP
system consisted of two parallel (to the ground) wires in a vertical plane
orthogonal to the flight path. The photographer, lying beneath the POP
system, initially positioned the camera to coincide with the vertical
plane of the two guide wires. The photographer tracked the approaching
helicopter in the viewflnder and tripped the shutter when the helicopter ..

crossed the superimposed wires.

. . .. ..-
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A scale graduated in 1/32 inch increments was used to measure the

projected image. This scaling resolution translated to an error in

altitude of less than one percent. Other errors may be introduced by the

orientation of the helicopter, off-center images and focal-plane shutter

distortion. As the helicopters were not turning during the test runs, the r

helicopter dimension (horizontal stablizer or skids) measured was well 
1- e

within 10 degrees of perpendicular to the line of sight. A 10 degree

offset would introduce a range error of 1.5% . Possible errors due to

off-center images and focal-plane shutter distortion were essentually

eliminated as the photographers were professionals who centered the image -.-

and tracked the target so that its image in the camera was stationary.

Although SAE AIR-902 states that any system used by a ground observer to
determine minimum aircraft distance should have an accuracy of less than -.

12%, (equivalent to 1 dB error on ALM or 0.64 dB in EPNL), the maximum

*error in the photoscaling technique utilized for these controlled tests to
determine aircraft distance is closer to +/-5%, which translates to less

than 0.3 dB error in corrected EPNL data. Photo-scaling techniques have

been used for years and are approved by the FAA and certificating

authorities around the world for aircraft noise certification.

4.5 DOPPLER-SHIFT POSITON DETERMINATION TECHNIQUE

Procedures to adjust aircraft noise level data for differences between the

test and reference aircraft position and meteorological data require

synchronization of the measured noise data with aircraft position data.

Aircraft position data synchronized with portable time code generators to

the acoustic data were obtained using a procedure developed to ex,ract the
"time at overhead" (TOH) from the acoustic 1/3-octave sound pressure level
data itself. The TOH, thus obtained, was then used with the photographic

altitude data and the cockpit speed and climb/descent angle information to

calculate the average flight path synchronized to the noise data.

The procedure developed to obtain TOH depends upon the spectral

irregularities of the measured noise data resulting from ground

reflections. The direct wave of the noise data from the aircraft to the --

microphone receiver instantaneously adds with the reflected wave from the
ground surface, causing a constructive and destructive interference

pattern. The nature and frequency of the interference depends upon the
geometric relationship between the microphone height and the direct and
reflected path lengths. Since the aircraft is moving relative to the

microphone position, the geometric relationship is constantly changing and

produces a "Doppler-like" frequency shift in the destructive interference
pattern as the aircraft approaches and then moves on past the microphone

measuring station. Unlike a true Doppler frequency shift (i.e., the
observed frequency changing from higher to lower frequencies as the source
approaches the receiver and then continues to decrease in value as the

16
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source moves away form the receiver) the destructive interference
frequency, while also shifting from higher to lower frequencies as the

,* aircraft approaches the receiver from down-track, goes through a minimum
frequency at the overhead point then reverses direction and shifts back to
higher frequencies as the aircraft moves up-track from the receiver. With
a knowledge of the speed of the aircraft, its climb/descent angle and its
altitude at the overhead point, the destructive interference frequency can
be calculated at the overhead point and at points projected up and down-..
the flight path.

A computer program was prepared to inspect bach 1/2 second linear noise
data record of an aircraft fly-by and compare levels in adjacent
1/3-octave frequency bands searching out possible destructive interference
"nulls" in the spectral sound pressure level data. A plot of "nulls" vs ..

1/3-octave frequency band and time is shown in Figure 4.5-1 for a typical
helicopter level fly-by. The asterisks (*) indicate the frequency bands
where a "null" was found in each spectral record.

Time at overhead from the above method compares within plus or minus 0.5
seconds with TOH obtained using phototheodolite tracking data. This
translates to an error of less than 0.5 EPNdB in corrected sound level for
the case shown in Figure 4.5-1.

For the case shown in Figure 4.5-1, the minimum destructive interference
frequency is calculated to be 69.62 Hz at overhead. Note in Figure 4.5-1
the highlighted Doppler-like destructive interference null pattern with a
minimum frequency plateau at band 18 (56.2-70.8 Hz). Since the case
presented is a level flyover, the destructive interference "null" pattern
can be shown to be symmetrical about the overhead point, thus the aircraft
was at overhead at the point indicated in Figure 4.5-1 (the midpoint of
the minimum frequency plateau of the destructive interference null
pattern). Taking into account sound propagation time and the time at the
midpoint of the measured 1/2 second data record, the aircraft overhead
time (TOH) is computed. Approach and takeoff data events produce a skewed
null pattern. With a knowledge of aircraft speed and climb/descent angle,
the offset of the overhead point within the minimum frequency plateau of
the null pattern is easily calculated.

It is to be noted that not all "null" patterns are as "clean" as shown in
Figure 4.5-1 and require some operator judgements to ensure proper
selection of the minimum frequency distructive interference plateau.

4.6 COCKPIT PHOTO DATA

The helicopters' speed, altitude, and torque were documented for each run
in photographs of the cockpit instrument panel. The photographs were
taken with a 35mm SLR camera using an 85mm lens and high speed slide
film. The photos were taken when the aircraft was approximately over the
center-line center microphone location and represent a typical moment
during a particular test event. This data acquisition system was
augmented by an experienced cockpit observer who provided additional
written documentation of the operational parameters.

1,7
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FIGURE 4.6-1
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4.7 UPPER-AIR METEOROLOGICAL DATA 1

The National Weather Service (NWS) at Sterling, Virginia provided upper
air meteorological data obtained from balloon-borne radiosondes. These
data consisted of pressure, temperature, relative humidity, vind
direction, and wind speed at 100 foot intervals from the ground.

4.8 SURFACE METEOROLOGICAL DATA

The National Weather Service (NWS) at Dulles International Airport
provided temperature, windspeed, and wind direction. Data were collected
every 15 minutes at a location approximately 2.5 miles from the test site.
This Information was used in implementing corrections and adjustments to
data. Meteorological data are provided for each separate helicopter test
program in the respective report (references 1-7).

79
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5.0 RECORDING AND PRE-PROCESSING OF ACOUSTICAL DATA

The data analysis and reduction procedures used in this report are
identified below and in Chapter 6.

The data acquisition, reduction and adjustment procedures represent the
basic ICAO CAN/7 approach with the incorporation of some of the
recommendations of WG II to the first meeting of CAEP scheduled for June
1986 in Montreal.

The source noise corrections mandated in CAN/7 have been implemented using
the refined procedures specified in Ottawa recommendations to CAEP/1 (see
section 6.3).

The airspeed used in each test as the reference airspeed was in accordance
with the less rigorous definition of CAN/7 which specified airspeeds not
actually identified in airworthiness certification. A more specific
reference airspeed has been recommended in the Ottawa WG II renort.

The ICAO Annex 16 (CAN/7) No Correction Window, Appendix 4, Section 9.1
a-e has not been employed in any instance. The limitations on correction
values specified in Annex 16 (CAN/7 Chapter 8.7) have not been observed.
All data have been adjusted as necessary to reference conditions.

The takeoff reference path has been established in each case in accordance
with the recommendations of the Ottawa Working Group II, shown below,
except that minimum specification engine performance was not required at
the time of the tests (1983). In the case of US built helicopters the
mimimum specification performance is the same as the performance used in -. '- "
the Rainbow program.

Recommended change of ICAO WG II (Ottawa 1985) to ICAO Annex 16
Chapter 8.6.2.1.f

the reference takeoff path is defined as a straight line segment
inclined from the starting point (500 meters prior to the center
microphone located 20 meters above ground level) at an angle
defined by BRC and Vy for minimum specification engine performance.

All reference performance data requested from the manufacturers were for
sea level pressure, 59 degrees F conditions.

Reference data were provided by the manufacturers. In future test
programs (in accordance with the Ottawa recommendations) it is anticipated
that minimum specification engine performance parameters will be used.
Also, takeoff performance will be indexed to 25 degrees C while level
flyover performance will continue to be indexed to 15 degrees C.

'2..",S..
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5.1 MAGNETIC RECORDING SYSTEMS

Nagra two-channel direct-mode tape recorders were deployed at each site
during the noise-measurement flight-test program. On one channel the
noise data were recorded with essentially flat frequency response, while
on the second channel the data were first weighted and amplified using a
high pass pre-emphasis filter.

Helicopter acoustical signals are characterized by large level differences
(30 to 60 dB) between the high and low frequencies and as such the use of
pre-emphasis was necessary in order to boost the high frequency portion of
the acoustical signal. The pre-emphasis network rolled off those
frequencies below 10,000 Hz at 20 dB per decade. Recording gains were
adjusted so that the best possible signal-to-noise ratio would be achieved
while allowing enough "head room" to comply with applicable distortion
avoidance requirements.

*Inter-Range Instrumentation Group-B (IRIG-B) time code was recorded on the
cue channel of each system.

*. The typical measurement system consisted of a Gen Rad P-42 preamp and a
Gen Rad 1/2 inch electret microphone (oriented for grazing incidence)
mounted on a tripod with the microphone four feet (1.2 meters) from the
ground. Each microphone was covered with a 3 inch windscreen, and a 100
foot (30.5 meter) cable connected the preamp and the magnetic recording
system. Figure 5.1-1 is a schematic of the microphone and magnetic
recording system

Figure 5.1-2 is a schematic diagram of the microphone locations for the
flight operation array.

5.2 MAGNETIC RECORDING DATA REDUCTION AND CORRECTION

The analog magnetic tape recordings collected during the noise measurement

flight test program were analyzed at the Transportation Systems Center
(TSC) facility in Cambridge, Massachusetts. The tapes were entered into
magnetic disc storage after filtering and digitizing using the GenRad 1921 ,*,
one-third octave real-time analyzer. Recording system frequency response
adjustments were applied, assuring overall linearity of the recording and
reduction system. The 24 one-third octave sound pressure levels (SPLs)
for contiguous one-half second integration periods (spectral time history)
make up the "raw data" base for each event. Data reduction followed the
basic procedures defined in the Reference (11).

"'* . - .*V*... .-....... ." ..................- " ,-" . ...j .'" .- . " " , .. .



4-

CuV

<CLO

00

cc 
b.

C)C

0 00)

EE
2 CL

a))

0 D 0. CL

0-0-u,'vo CL

-0h0

4c

0-

N 0

a))

-i 

p 
0



LLI.

C 4 C 14

C>.C

9- 3W C



5.3 AMBIENT NOISE

The ambient noise is considered to consist of both the acoustical
background noise and the electrical noise of the measurement system. For
each event, the ambient noise level was derived from the five to
ten-second time averaged sound level recorded immediately prior to the
event. The aibient noise was used to correct the measured raw spectral
data by subtracting the ambient level from the measured noise levels on an
energy basis. This subtraction yielded the ambient corrected signal
level. The following exceptions are noted:

1. At one-third octave frequencies of 630 Hz and below, if the
measured level was within 3 dB of the ambient level, the
measured level was corrected by being set equal to the
ambient. If the measured level was less than the ambient
level, the measured level was not corrected.

2. At one-third octave frequencies above 630 Hz, if the measured
level was within 3 dB or less of the ambient, the level was m
identified as "masked".

5.4 SPECTRAL SHAPING

The raw spectral data, corrected for ambient noise, were adjusted by
sloping the spectrum shape at -3 dB per one-third octave for those bands
(above 1.25 kHz) where the signal to noise ratio was less than 3 dB, i.e.,
"masked" bands. This procedure was applied in cases involving no more
than 9 "masked" one-third bands. The shaping of the spectrum over this
9-band range was conducted to minimize EPNL data loss. This spectral
shaping methodology deviates from Annex 16 (and FAR-36) procedures in that
the extrapolation includes four more bands than normally allowed.

5.5 ANALYSIS SYSTEM TIME CONSTANT, SLOW RESPONSE

The corrected raw spectral data (contiguous linear 1/2 second records of
data) were processed using a sliding window or weighted running
logarithmic averaging procedure to achieve an effective "slow" dynamic
response equivalent to the "slow response" characteristic of sound level
meters as required under the provisions of Annex 16 and FAR 36. The
following relationship using four consecutive data records was used:

SLi - 10 Log [ 0.13 * (10" lLi-3 + 0.21 * (10'Li-"
+ 0.27 * (10 .I )
+ 0.39 * (1n

where Li is the one-third octave band sound pressure level for the ith
one-half second record number and SLI is the LOW detected one-third
octave band sound pressure level for the Ith one-half second record
number. These coefficients differ slightly from those proposed in U.S.
Working Paper 6 (WP-6), from the April 1085 WAP (AF' Working Group II
meeting in Tokyo, Japan (Ref. 12) and In tht c:c!l optor Nr'lqe Measurement

Repeatability Program Coordinators' Wry P I ,r,,- "!) tc-t or Response". "

U.,:
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to be presented in Paris in April 1986. However, the coefficients used inI
this report and those proposed in WP-6 yield essentially identical
results.

5.6 BANDSHARING OF TONES

All calculations of PNLTm included testing for the presence of band
sharing and adjustment in accordance with the procedures defined in ICAO
Annex 16, Appendix 2, Section 4.3.2 and FAR-36, Appendix B, Section
36.2.3.3.

5.7 TONE CORRECTIONS 16

Tone corrections were computed initiating the adjustment procedure at 50
Hz (Band 17), two bands prior to the initiation point used for fixed wing ....

aircraft (80 Hz, Band 19). The initiation of the tone correction
procedure at a lower frequency reflects recognItion of the strong low
frequency tonal content of helicopter noise. This procedure is in
accordance with the requirements of ICAO Annex 16, Appendix 4, paragraph
4.3. Lower range tone corrections were assigned using the revised F-value
fence of 1.5 dB.

5.8 OTHER METRICS

In addition to the EPNL/PNLT family of metrics and the SEL/AL family, the

Overall Sound Pressure Level (OASPL) and 10-dB down durat4 -n times are
presented as part of the "As Measured" data set in Appendix B. The
A-Weighted Sound Level (AL) and the OASPL were computed using the
acoustical spectrum from 24 to 10,000 Hz, Bands 14 through 40.

owa
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6.0 DATA ADJUSTMENT PROCESS

6.1 DELTA I CORRECTION: SPHERICAL SPREADING AND ATMOSPHERIC ABSORPTION

* Spherical spreading and atmospheric absorption were implemented in
accordance with the procedures outlined in Annex 16, Appendix 1,
Section 9.4. The process of correcting data for spherical spreading and __

atmospheric absorption included:

spectra to the standard acoustical day, 77F-70% RH, conditions

utilizing on site 10 meter meteorological data.

2. Adjusting for the change in atmospheric absorption associated
with the difference in slant range between the actual and
reference position of the helicopter at the time of PNLTm.

The Delta 1 correction derived from the difference between as measured
PNLTm and adjusted PNLTm is arithmetically applied to the as measured
EPNL.

. Delta 1 = PNLTm (as measured) - PNLTm (adjusted).

6.2 DELTA 2 CORRECTION: DISTANCE-DURATION AND GROUNDSPEED-DURATION

Procedures outlined in Annex 16, Appendix 4, Section 9.4.2 revised (as
reported in CAN/7 Report on Agenda Item 3, pages 3 through 46) were used
in implementing the duration adjustments.

Delta 2 - [ -7.5 Log (CPAtest/CPAref) I + [ 10 Log (Vg test/Vg ref) ]

where the CPA is the closest point of approach and the Vg is 'the ground
speed. In the absence of ground speed data, the indicated airspeed was
utilized.

The Delta 2 correction is applied arithmetically to the as measured EPNL.

6.3 DELTA 3 CORRECTION: SOURCE NOISE

The source noise correction is applied only in the case of level flyover.
This adjustment accounts for changes in sound level associated with
deviation of the advancing blade Mach number from the reference values.
Deviations may be associated with rotor RPM, ambient temperature, or

airspeed deviations from reference condition.

A separate PNLTm versus Mach number function was developed for the
centerline and each of the two sideline microphenes for each helicopter
tested. In each case a regression line was fitted to the data set and the

slope was determined. The following relationship was used to compute
adjustment values in cases where a linear curve fit yielded the best
R-square.

Delta 3 = slope * (reference Mach # - test Mach #)

The Delta 3 correction is applied arithmetically to the as measured EPNL.

- .* ii]
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In this report, both second order and first order curve fits were
generated for each PNLTm Mach data set. The best fit (R-square) curve was
used in correcting data for each microphone. It is noted that in some
other test programs another Independent variable of Mach number might
yield the best fit relationship.
(The computational details of the adjustment process are included for each

helicopter in respective appendicies).

The text of the proposed amendment (Ottawa, October 1985) to ICAO Annex
16, provides a rigorous specificaton of how to implement the exising

source noise correction requirement.

Ottawa Proposed Amendment - to ICAO Annex 16, Appendix 4, 9.5
Correction of Noise at Source

If any combination of the following three factors, 1) airspeed
deviations from reference, 2) rotor speed deviations from reference,
or 3) temperature deviations from reference, results in an advancing
blade tip Mach number which deviates from the reference Mach value,
then source noise adjustments shall be determined. This adjustment
shall be determined from manufactures data approved by the
certificating authorities.

Note - This adjustment is based upon a sensitivity curve of PNLTm - "
versus advancing blade tip Mach number, deduced from overflight
carried out at different airspeed providing a range of advancing
blade tip Mach numbers which encompass the reference value. If
unable to attain the reference value then an extrapolation of the
sensitivity curve is permitted if data cover at least a range of
0.03 Mach units. The advancing blade tip Mach number shall be Wk
computed using true airspeed, onboard outside air temperature (OAT),
and rotor speed. A seperate PNLTm versus advancing blade tip Mach
number function shail be derived for each of the three certification
microphone location, centerline, sideline left, and sideline right.
Sideline left and right are defined relative to the direction of
flight on a particular test run. PNLTm adjustments are to be
applied to each microphone using the appropriate function.

This is the procedure employed in this document. Also, consistent with
another Ottawa WG II recommendation to ammend Annex 16, Ch. 8.6.1.5, a
reference temperature of 15 degrees C has been used to implement source
noise adjustments.
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7.0 ANALYSIS OF DATA

7.1 SUMMARY EPNL DATA PER ICAO PROCEDURE

Table 7.1-1 provides a synopsis of EPNL values obtained using ICAO noise
certification procedures and recommended refinements identified in Section
5, for the Rainbow Series test helicopters.

Table 7.1-1 also lists the corresponding EPNL values for helicopters
included in the ICAO CAEP Working Group II Helicopter Noise Data Base .-. ,.,
hereafter referred to as ICAO Data Base 2. It is important to observe
that the "ICAO Data Base 2" itself is a compilation of data acquired under
generally similar test conditions. The "ICAO Data Base 2" was formulated
from responses to the ICAO CAN/7 (Montreal 1983) Recommendation 1/4 which
requested data acquired using the CAN/7 version of correction and
adjustment procedures. Table 7.1-1 also contains data from an earlier
ICAO compilation made in 1978 at a Working Group meeting in Tokyo. This
data base is hereafter referred to as "ICAO Data Base 1".

7.2 RAINBOW DATA: EPNL/LOG (MGTOW) REGRESSION

Table 7.2-1 provides a linear regression analysis of the Rainbow Data as a
function of the logarithm of maximum gross takeoff weight (MGTOW). A
serparate analysis has been performed for the three different
certification operations. In each 5 ase the correlation coefficient (R)
and coefficient of determination (R ) have been provided for the
relationship. Attention is focused on the slopes of the relationships and --

R-square values which indicate the extent of EPNL dependency on Log MGTOW.
It should be noted that the regression independent variable noise is Log
weight, expressed in pounds, not kilo-pounds as in the limit equations
below.

Figure 7.2-1 provides a scatter plot of the Rainbow takeoff data along
with the line of regression and also the weight dependent (i.e., between
800 and 80,000 kg) ICAO noise certification limit line for the takeoff
operation.

ICAO NOISE CERTIFICATION LIMITS

TAKEOFF: EPNL Limit = 86.61 + (9.97 * Log (MGTOW))

LEVEL FLYOVER: EPNL Limit = 85.61 + (9.97 * Log (MGTOW))

APPROACH: EPNL Limit = 87.61 + (9.97 * Log (MGTOW))

(weight expressed in thousands of pounds)

These equations represent the limitations over the weight dependent

portion of the noise standard.

Data points are identified by helicopter model in the legend in Table
7.2-2. Figures 7.2-2 and 7.2-3 provide similar plots for the level
flyover and approach operations respectively.
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TABLE 7.1-1 mm.

H laO3rER DATA M4ARY TABLE
EINL DATA -

Imw DOG MGIM ICAO ICN ICAO

HELIoIM I (Lw) (LB) I TAMW UO APF R1''i

RANBW REIW (1986)

50) D/E 3,000 3.48 84.14 85.11 86.89
ASTAR 4,300 3.63 87.21 86.78 89.64
TWMITAR 5,070 3.71 87.59 88.48 91.70
DAUM 8,488 3.93 92.67 91.01 94.71
222 IWDU 7,850 3.89 89.35 91.64 93.91
VEUML 48,500 4.69 93.61 92.78 99.54
S-76A 10,300 4.01 91.00 89.67 93.09

ICAO DATA BASE 1 (1977)

AS 350 4,180 3.62 89.20 87.20 91.20

SA 342 4,180 3.62 NA 88.20 95.50
SA 342 3,520 3.55 89.8) NA NA
SA 360 6,600 3.82 92.40 NA NA
SA 365 7,480 3.87 89.40 NA 94.00
SA 330J 16,280 4.21 97.80 93.60 96.10
SA 321F 25,300 4.40 98.40 92.00 98.60
A 109 5,390 3.73 NA 90.40 93.00
MI 6A 88,440 4.95 NA 103.40 107.40
MI 2 7,755 3.89 NA 89.50 96.10
MI 8 25,212 4.40 NA 97.30 99.60
WG 13 9,350 3.97 91.60 97.70 96.90
BI 105 5,060 3.70 88.40 89.60 91.10
BELL 47G 2,728 3.44 NA 90.30 89.60
H 300C 1,804 3.26 NA 80.60 NA
S 64 42,812 4.63 NA 97.70 98.60

ICAO DATA BASE 2 (1985)

A109 A 5,733 3.76 92.40 91.80 93.00
206L 4,000 3.60 85.90 85.8 90.30
212 H-I 10,500 4.02 91.70 94.60 95.70
500C 2,551 3.41 85.10 85.8) 87.70
BK117 6,284 3.80 88.8 92.60 90.40

1(17 P2 6,174 3.79 88.80 92.50 90.20
B0105 C 5,072 3.71 89.70 90.40 90.60
MI-26 1 123,480 5.09 NA 106.00 NA
MI-8 26,460 4.42 100.0) 97.00 100.20
S-61 H-3 22,050 4.34 95.90 92.60 94.00
S-65 H-53 36,989 4.57 95.70 97.10 99.90
S-76 10,024 4.00 91.60 91.30 93.80
UH-60A 20,253 4.31 89.20 96.80 96.90
W30-100 12,002 4.08 92.60 93.70 97.80
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TABLE 7.2-1 B.

Rainbow Data: EPNL Levels/Log MGTOW Regression

**TAKEOFF (ICAO) *

RAINBOW REPORT SERIES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION Y-EN

Y SLOPE *)X + INTERCEPT
- 7.31 -60.80 X LOG MGTOW (LBS)

GORREL = 0.8600 MEAN X = 3.91
R SQ. = 0.7396 S.D. X = 0.3921
STD.ERR = 1.8639 MEAN Y = 89.37
TOT VAR = 11.1186 S.D. Y = 3.3345
SAMPLE = 7

**LFO (ICAO) *

RAINBOW REPORT SERIESI

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
- 5.87 66.44

CORREL =0.8381 MEAN X = 3.91
R SQ. =0.7024 S.D. X =0.3921
STD.ERR = 1.6404 MEAN Y = 89.35
TOT VAR = 7.5344 S.D. Y = 2.7449
SAMPLE = 7

**APPROACH (ICAO)
RAINBOW REPORT SERIES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
- 9.70 54.89

CORREL = 0.9483 MEAN X = 3.91
R SQ. = 0.8994 S.D. X = 0. 392 1
STD.ERR =1.3937 MEAN Y -= j7

TOT VAR = 16.0856 S.D. Y = 4.u()1
SAMPLE = 7 .9.'



TABLE 7.2-2 
-ow

-7
Legend: Rainbow Data Base

GRAPH LEGEND
RAINBOW SERIES

# ON
GRAPH HELICOPTER

--------- -- ------------

1 500 D/E
2 ASTAR F3 TWINSTAR 

.-

4 222 TWINJET
5 DAUPHIN
6 S-76A
7 234/CH-47D
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Table 7.2-3 contains a regression analysis (similar to Table 7.2-1) for
the same data except that the tandem rotor BV-234 has been deleted from "
the data set. This analysis has been done in order to demonstrate the
sensitivity of the computed regression slopes to the absence or presence
of a single anchoring datum. The legend for the adjusted data set is
shown in Table 7.2-4. In each certification flight mode the slopes swing
from slightly less than the ICAO limit line slopes to slightly greater
than the limit line slopes. The deletion of any other single point such
as the Hughes 500 D/E would likely achieve a slope close to that of the ""
ICAO limit lines.

Figures 7.2-4, 7.2-5, and 7.2-6 provide scatter plots with regression
lines and noise limits for the different flight modes for the Rainbow data
base minus the BV-234.

7.3 ICAO DATA BASE 2: EPNL/LOG (MGTOW) REGRESSION

Table 7.3-1 contains a regression analysis for the ICAO Data Base 2. As
in Tables 7.2-1 and 7.2-2 the regression relation characteristics are las
provided along with goodness of fit information (R-square). It is
interesting to note the closeness of the ICAO Data Base slopes to those of
the noise limit lines.

Figures 7.3-1 through 7.3-3 provide scatter plots with regression lines
and noise limits for the different flight modes for ICAO Data Base 2. The
legend for points in the ICAO data base is contained in Table 7.3-2.

7.4 RAINBOW DATA AND ICAO DATA BASE 2: EPNL/LOG (MGTOW) REGRESSION

Table 7.4-1 provides the regression analysis information for the merged
data sets (Rainbow + ICAO Data Base 2). Table 7.4-2 identifies the index
used for each helicopter in the merged data set plots which follow in
Figures 7.4-1 through 7.4-3. A certain few helicopters appear in both .
data bases (e.g. the S-76) representing rigorous flight test data from
different test programs.

7.5 ICAO DATA BASE 1: EPNL/LOG (MGTOW) REGRESSION

Table 7.5-1 provides regression analysis for a set of data developed at
the December 1978 ICAO CAN Working Group B meeting in Tokyo (information
tabulated in Reference 8). The data set was identified at the Tokyo
meeting as Working Paper 25. I hereafter refer to it as ICAO Data Base
1. Data are plotted with the regression line and noise level limits in
Figures 7.5-1 through 7.5-3. Individual points are identified in Table
7.5-2.

" 7.6 MERGED DATA: EPNL/LOG (MGTOW) REGRESSION

ICAO Data Base 1, ICAO Data Base 2 and Rainbow Data are grouped and
analyzed for the best linear fit EPNL/Log MGTOW in Table 7.6-1. Data are --

plotted in Figures 7.6-1 through 7.6-3 and are identified in Table 7.6-2.
As discussed above, certain helicopter models have been tested in more
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TABLE 7.2-3

Raftbow Data: EPNL Levels/Lu.g MGTOW Regression minus BV 234/CH-47D

**TAKEOFF (ICAO) *
RAINBOW SERIES MINUS BV 234/CH-47D em

EPNL LEVELS / LOG MGTOW (LBS).
LINEAR REGRESSION EQUATION
-------------------------- YEEPNL

Y SLOPE *X + INTERCEPT
- 13.99 35.86 X SLOG MGTOW (LBS)

CORREL =0.9362 MEAN X = 3.78
R SQ. =0.8764 S.D. X =0.2024
STD.ERR = 1.1883 MEAN Y = 88.66
TOT VAR = 9.1419 S.D. Y =3.0236
SAMPLE = 6

**LEO (ICAO) *
RAINBOW SERIES MINUS BV 2341CH-47D

EPNL LEVELS /LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
- 11.12 46.82

CORREL =0.8961 MEAN X = 3.78
R SQ. =0.8030 S.D. X = 0.2024
STD.ERR = 1.2457 MEAN Y = 88.78
TOT VAR = 6.3007 S.D. Y- 2.5101
SAMPLE = 6

**APPROACH (ICAO) "'

RAINBOW SERIES MINUS BV 234/CH-47D

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 13.50 40.68

CORREL = 0.9292 MEAN X = 3.78
R SQ. = 0.8634 S.D. X = 0.2024
STD.ERR = 1.2151 MEAN Y = 91.66
TOT VAR = 8.6489 S.D. Y = 2.9409
SAMPLE = 6



TABLE 7.2-4

Legend: RA Rainbow Data Base minus BV 234/CH-47D

GRAPH LEGEND
RAINBOW SERIES
(MINUS 2341CH-47D)ow

* # ON
GRAPH HELICOPTER

1 500 D/E
2 ASTAR
3 TWINSTAR
4 222 TWINJET
5 DAUPHIN
6 S-76A
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TABLE 7.3-1

ICAO Data Base 2: EPNL Levels/Log MGTOW Regression

*** TAKEOFF (ICAO) ***

ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION Y=EPNL

Y = SLOPE *X + INTERCEPT X LOG MGTOW (LBS)
= 9.81 52.23

CORREL= 0.8227 MEAN X = 3.99
R SQ. = 0.6768 S.D. X 0.3477
STD.ERR = 2.4626 MEAN Y = 91.34
TOT VAR = 17.2009 S.D. Y = 4.1474
SAMPLE = 13

LFO (ICAO)
ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
= 10.56 50.51

CORREL 0.9315 MEAN X = 4.06
R SQ. = 0.8677 S.D. X = 0.4458
STD.ERR = 1.9133 MEAN Y = 93.43
TOT VAR = 25.5437 S.D. Y = 5.0541
SAMPLE = 14

** APPROACH (ICAO) **
ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
10.42 52.34

CORREL = 0.9056 MEAN X = 3.99
R SQ. = 0.8201 S.D. X = 0.3477
STD.ERR 1.7727 MEAN Y = 93.88
TOT VAR = 16.0164 S.D. Y = 4.0021

SAMPLE = 13

4+2
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TABLE 7.3-2

Legend: ICAO Data Base 2

GRAPH LEGEND
ICAO DATA BASE 2

# ON
GRAPH HELICOPTER

----------------------

I 500C
2 206L 

__
3 B01O5 C
4 A109 A
5 BK117 P2
6 BK117
7 S-76
8 212 H-i
9 W30-100
A UH-60A
B S-61 H-3
C MI-8
D S-65 Hi-53
E MI-26 I

W7
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TABLE 7.4-1

Rainbow and ICAO Data Base 2: EPNL Levels/Log MGTOW Regression

**TAKEOFF (ICAO) *
RAINBOW SERIES & ICAO DATA BASE 2 ,

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION
----------------------------------------------- Y EPNL

Y= SLOPE *X + INTERCEPT
- 9.03 54.90 X=-LOG MGTOW (LBS)

CORREL =0.8210 MEAN X = 3.96
R SQ. = 0.6740 S.D. X = 0.3556
STD.ERR = 2.2951 MEAN Y = 90.65
TOT VAR = 15.3055 S.D. Y = 3.9122
SAMPLE = 20

**LFO (ICAO) *
RAINBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 9.86 52.53

CORREL = 0.8797 MEAN X = 4.01
R SQ. = 0.7740 S.D. X = 0.4257
STD.ERR = 2.3261 MEAN Y = 92.07
TOT VAR = 22.7397 S.D. Y = 4.7686
SAMPLE = 21

**APPROACH (ICAO) *
RAINBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
- 10.19 53.19

CORREL =0.9204 MEAN X = 3.96
R SQ. =0.8472 S.D. X = 0.3556
STD.ERR = 1.5805 MEAN Y = 93.50
TOT VAR = 15.4860 S.D. Y =3.9352

SAMPLE = 20
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TABLE 7.4-2

Legend: Rainbow and ICAO Data Base 2

GRAPH LEGEND
RAINBOW & ICAO DATA BASE 2-

#0ON
GRAPH HELICOPTER

1 500C
2 500 DIE
3 206L
4 ASTAR
5 TWINSTAR
6 B0105 C
7 A109 A
8 BK117 P2
9 BK117
A 222 TWINJET
B DAUPHIN
C S-76
D S-76A
E 212 H-1
F W30-100
G UH-60A
H S-61 H-3

J S-65 H-53
IC 234/CH-47D
L MI-26 I

148
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TABLE 7.5-1

ICAO Data Base 1: EPNL Levels/Log MOTOW Regression

**TAKEOFF (ICAO)
ICAO DATA BASE 1

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y EPNL --

Y SLOPE *)X + INTERCEPT
12.19 44.68 X ELOG MGTOW (LBS)

CORREL 0.9109 MEAN X = 3.89
R SQ. 0.8297 S.D. X = 0.2925
STD.ERR =1.7442 MEAN Y = 92.13
TOT VAR = 15.3136 S.D. Y = 3.9133
SAMPLE =8

**LFO (ICAO) *

ICAO DATA BASE 1

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
= 10.31 51.00

CORREL 0.8801 MEAN X = 3.99
R SQ. =0.7745 S.D. X = 0.4989
STD.ERR =2.9001 MEAN Y = 92.12
TOT VAR =34.1931 S.D. Y = 5.8475
SAMPLE = 13

**APPROACH (ICAO)
ICAO DATA BASE I

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
- 9.44 57.90

CORRE. 0.9181 MEAN X = 4.03
R SQ. =0.8428 S.D. X = 0.4513
STD.ERR = 1.9219 MEAN Y = 95.98
TOT VAR = 2 1. 5436 S.D. Y = 4.6415
S AM P1, F 13



TABLE 7.5-2 k w

Legend: ICAO Data Base1

GRAPH LEGEND
ICAO DATA BASE 1

# ON
GRAPH HELICOPTER 

S-.

1 H 300C . '-'

2 BELL 47G
3 ~SA 342
4 ~AS 350

5 SA 342
6 BO0105
7 A log
8 SA 360
9 SA 365
A MI 2
B WG 13
C SA 330J

D MI 8

D MI 6

53 *
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TABLE 7.6-1

Merged Data Sets: EPNL Levels/Log MGTOW Regression

•** TAKEOFF (ICAO) ***

RAINBOW, ICAO DBI & ICAO DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION N

Y--EPNL

Y-- SLOPE *X + INTERCEPT
= 9.40 54.03 X -LOG MGTOW (LBS)

CORREL = 0.8073 MEAN X = 3.94
R SQ. = 0.6517 S.D. X = 0.3347
STD.ERR = 2.3447 MEAN Y = 91.07
TOT VAR = 15.2021 S.D. Y = 3.8990
SAMPLE = 28

*** LFO (ICAO) ***
RAINBOW, ICAO DBl & ICAO DB2 I-

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y = SLOPE *X + INTERCEPT
- 10.05 51.85

CORREL = 0.8792 MEAN X = 4.00
R SQ. = 0.7730 S.D. X = 0.4477
STD.ERR = 2.4773 MEAN Y = 92.09
TOT VAR = 26.2160 S.D. Y = 5.1202
SAMPLE = 34

APPROACH (ICAO)
RAINBOW, ICAO DBI & ICAO DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
= 10.02 54.51

CORREL = 0.9041 MEAN X = 3.99

R SQ. = 0.8173 S.D. X = 0.3910
STD.ERR = 1.8820 MEAN Y = 94.48
TOT VAR = 18.7854 S.D. Y = 4.3342
SAMPLE = 33

p57
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TABLE 7.6-2

Legend: Merged Data Sets

GRAPH LEGEND
RAINBOW, ICAO DB-l & ICAO DB-2

# ON
GRAPH HELICOPTER

1 H 300C
2 500C
3 BELL 47G
4 500 D/E
5 SA 342 -

6 206L
7 AS 350
8 SA 342
9 ASTAR
A BO 105
B TWINSTAR
C B0105 C
D A 109
E A109 A
F BK117 P2
G BK117
H SA 360
I SA 365
J MI 2
K 222 TWINJET
L DAUPHIN
m WG 13
N S-76
0 S-76A
P 212 H-i11

Q W30-100
R SA 330J
S UH-60A
T S-61 H-3
U MI 8
V SA 321F
W MI-8
X S-65 H-53 '

Y S 64
Z 234/CH-47D

Al MI 6A
A2 MI-26 I
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than one program. Since each program is unique and a different helicopter
(serial number) is involved in each program (often at somewhat different
weights or operational conditions) no data have been excluded in the .'

merged set.

7.7 SUMMARY OF EPNL/LOG (MGTOW) REGRESSION

Table 7.7-1 (A-C) summarizes the linear regression information developed
in the Sections 7.2, 7.3, 7.4, and 7.5. The table shows the coefficients
of determination and regression equations for each scenario. Table 7.7-1
also provides a second ordei curve fit to the variable Log (MGTOW). In
every case except one,the second order R-square value is markedly improved
relative to the linear R-square value. In the case of the merged Rainbow
and ICAO data sets the takeoff and level flyover R-square values are
markedly improved with marginal improvement on the approach operation.
This insight may provide guidance for empirical EPNL prediction efforts
and future evaluation of noise standard limits.

7.8 SYNOPSIS OF LINEAR SOURCE NOISE ADJUSTMENT RELATIONSHIPS

This section summarizes the characteristics of linear relationships
developed for the Rainbow test helicopters linking PNLTm and the advancing
blade tip Mach number for source noise adjustments. These adjustments
were applied only to level flyover data and were not applied to takeoff
and approach measurements.

As seen in the appendices of this report, the best curve fit was used in
implementing source noise adjustments for each microphone, for each
helicopter. In some cases this was a linear fit; in others a second order
fit was best. For comparison purposes a linear curve fit has been used in
this section for all scenarios.

PNLTm versus advancing Mach number relationships have been developed for
helicopter left-side, right-side and centerline measurement locations.
Table 7.8-1 shows the slope and R-square value by helicopter and
microphone location. The averaged slopes and R-square values are shown
along with standard deviation. To the right side of the table is the
three microphone average slope and the three microphone average R-square,

*. along with the Mach number range spanned by the data.

* Among the interesting features of this table one sees a dominant
sensitivity indicated by the larger regression slopes, on the right side
of the helicopter even in the case of the counter clockwise Aerospatiale

* models. Another interesting feature is the very steep right side slope
for the Bell 222. Also of note is the BV-234 asymmetry in slopes in a

. situation where each side of the helicopter has an advancing blade tip.
' It is very likely that the tail rotor acoustical contribution to the PNLTm

is a factor which, if quantified, would explain some of the single rotor
helicopter results.

- Table 7.8-2 incorporates the Hughes 500 D/E in the data base. The Hughes
500 D/E was deleted from Table 7.8-1 because of the anomalous results seen
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TABLE 7.7-1A

Summary of 1st and 2nd Order Curve Fits: EPNL/Log MGTOW

RBOION~ AND 2nd ORDER F1MOWNt SU.MMARY TABLE
ICAO3 TAKEEFF

4RUEhSI4 LINEAR LINEAR 2nd ORDE~R 2nd OR~DER: :
TEST SERIE R^2 FUIJITITI R42 FURJYWIJ : .

RAINE(W 0.7396 0.8973
SERIE Y (7.31*X) + 60.80 Y -93.81 +(83.32*X) +(-.9.25*X^2)

RAIR W(JUf 0.8764 0.8557
BV 234/CH-47D Y (13.99*X) +35.86 Y -104.86 +(89.25*X) + (-10.04*X^2)

ICAO 0.8297 0.806
DATA BASE 1 Y =(12.19 *X) + 44.68 Y =211.72 + (-72.35 *X) + (10.64 *X^2)

MAD~ 0.6768 0.8505
DATA BASE 2 Y (9.81*X) +52.23 Y 21.23 +(25.39*X) + (1.94*X^2)

RAINK).4& 0.6740 0.8572
ICAO Y (9.03*X) +54.90 Y -49.59 +(61.10*X) +(-6.43*X^2)

DATA BASE 2

RAINBOW, 0.6517 0.8506
ICAO D-BASE 1 Y (9.04*X) +54.03 Y -43.92 +(58.33*X) + (-6.07*X^2)
ICAO B-BASE 2 WN

. Z
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TABLE 7.7-lB

Summary of I1st and 2nd Order Curve Fits: EPNL/Log MGTOW

RfRUSIO AND 2nd ORDE~R FI N SIJMARY TAHE
ICAO LRL

* RIESIIN LINEAR UINEAR 2nd ORDERl 2nd ORDER
MnS sum[ R42 FRTJMIN R-2 uR~cIMON

RAINBOW 0.7024 0.8530
*SERIM Y (5.87*X)+ 66.44 Y -63.25 +(69.62 X)+ (-7.76 X^2)

* RADN w/wur mo.~3 0.8228
BV 22,4/CH-47D Y (11.12 *X) + 46.82 Y =-289.60 + (191.05 *X) + (-24.0) X^2)

ICAL) 0.7745 0.9116
DATA BASE 1 Y (10.31*X) +51.00 Y 29.56 +(20.95*X) + (1.30 X^2)

*ICAO 0.8677 0.9225
* DATA BASE 2 Y (10.56*X) +50.51 Y 68.72 +(1.82 X) +(1.04 X^2)

RAINBOW & 0.7740 0.8949
ICAO Y (9.86*X)+ 52.53 Y 56.49 +(7.95*X) +(0.23*X 42)

DATA BASE 2

RATN~J., 0.7300,9041
IQ =D-aza1 0" Y (10.05*X) +51.85 Y 45.07 +(13.37 X) + (.40 X^2)ICAO D-PaASE 2

64



TABLE 7.7-11C

Summary of 1st and 2nd Order Curve Fits: EPNL/Log MGTOW

RXIO~ESIO1' AND 2nd Mi~DR RUTLMtN SII4IY TABLE
ICAO APFROAGI

RFRESSII1N LUNFAR LINEAR 2nd ORER2n ODE
TEST SUMIE RA2 FU1MRONt R^2 FUNITONf

RAINBOWI 0.8994 0.9334
*SERIES Y (9.70*X)+ 54.89 Y -45.54 +(59.07*X) +(-6.01*X^2)

RAINBOW~ W/wr 0.8634 0.9055
*BV 234/3A-47D Y= (13.50*X) + 40.68 Y=-382.50 + (239.84*X) + (-30. 19*XA2)

ICA) 0.8428 0.9097
DWABASE1I Y (9.44*X) +57.90 Y 101.25 + (-11.60*X) +(2.52*XA2)

ICAO 0.8201 0.8844
DAiTA BASE 2 Y (10.42*X) +52.34 Y 29.81 +(21.74*X) + (1.41*XA2)

RAINBOW & 0.8472 0.90013
ICAO) Y =(10.19 *X) + 53.19 Y =-6.45 + (39.90 *X) + (-3.67 *XA2)

DWABASE 2

RAINI4, 081730.8982
ICAOASEIOW Y=1.2X+45 Y61.44 +(6.62*X) +(0.41*XA2)
JCAD D-BASE 2
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II
TABLE 1.8-1 L-"

Summary Table: Level Flyover Source Noise Adjustment Functions

9144ARY TAELE 111 AIL RAIMg. HELIOF1M LINEAR SLOPES
(MOWr JHfES 500 D/E)

ANAL IMTE: 18,%r-86

IHT SIIINE CENTR LINE RI(rff SfIELNE 3 MIC AVERG ADV. MMM[ RANCE
I OP/ M SLOE R^2 SLPE R^2 SILE R2 am R^2 MIN IwX

ARFIPATIALE ASAR 42.52 0.761 44.72 0.72) 55.82 0.860 47.69 0.780 0.7324 0.8173 .,-."

AEFEPATALE1WMHIN 52.51 0.745 25.75 0.641 57.76 0.663 45.34 0.683 0.7928 0.8556
A I PEATIALE TWDSrAR 51.63 0.806 55.59 0.705 78.26 0.683 61.83 0.731 0.7293 0.8183
BEUL 222 TWIN JEr 65.33 0.646 35.16 0.654 110.93 0.896 70.47 0.732 0.7942 0.8471
BOEIN VERIE 29.72 0.28) 46.66 0.60 52.79 0.855 43.06 0.578 0.7495 0.83. .
SD M S--76A 78.90 0.8Wi) 75.2) 0.798 97.15 0.916 83.75 0.851 0.7516 0.8240

AVERAGE 53.44 0.680 47.18 0.686 75.45 0.812

M. DEV. 15.68 0.19 15.63 0.06 22.17 0.10

TABLE 7.8-2

SIARY TALE FR ALL RAINW HEUIOPMl LINEAR SLOPES

MID SIDIIE CEXER LINE RI(Mr SIDELIE 3 MEC AVERG ADV. MA(H RANGE
IH03T:IF SIOPE R^2 SLOPE R2 SLOPE R^2 SLOPE R2 MEN -AX

A8EEPATLA1E ASTAR 42.52 0.761 44.72 0.720 55.82 0.860 47.69 0.780 0.7324 0.8173

AEM ATIALE IWIIN 52.51 0.745 25.75 0.641 57.76 0.663 45.34 0.683 0.7928 0.8556

AiHOSPATIALE ToFMIAR 51.63 0.806 55.59 0.705 78.26 0.683 61.83 0.731 0.7293 0.8183
EELL 222 'i JET 65.33 0.646 35.16 0.654 110.93 0.896 70.47 0.732 0.7942 0.8471
BOEING VEI 29.72 0.280 46.66 0.60) 52.79 0.855 43.06 0.578 0.7495 0.8326
HLUM 500 30.87 0.485 -15.96 0.163 59.65 0.607 24.85 0.418 0.7039 0.7646
SI sFM S-76A 78.90 0.840 75.20 0.798 97.15 0.916 83.75 0.851 0.7516 0.8240 - -

AVERAGE 50.21 0.652 38.16 0.612 73.19 0.783

SITD. DEV. 16.53 0.19 26.41 0.19 21.26 0.12

.............................................................
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at the centerline location. The result at centerline was statistically
insignificant with an R-square of 0.163. (In the source adjustment a null
function was used to adjust the 500 D/E centerline data.) This very poor
correlation is in sharp contrast to most other results showing R-square
values in the 0.6 to 0.8 range.

The average and statistical variation in slope have been identified in
order to examine consistency and explore the suitability of a generalized
correction relationship. As one can see, while individual helicopters
display very unique characteristics, a generalized slope can be identified
with a value between 35 and 75.

RS-W
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APPENDICES A-G

A. Hughes 500 D/E, Al-A3

B. Aerospatiale AS 350D (AStar), BI-B3

C. Aerospatiale AS 355F (TwinStar), Ci-C3

D. Aerospatiale SA 365N (Dauphin), DI-D3 .J .

E. Bell 222 Twin Jet, El-E3

F. Boeing Vertol 234/CH-47Dl, Fl-F3

G. Sikorsky S-76A, GI-G3

Appendices A-G contain the data and related analyses for the Rainbow
Series helicopters.

Section one (e.g. Al) of each appendix (A-G) contains the fully corrected
magnetic recording data. The following two pages include an explanation
on how to read section one and the definitions to be used for section one.

Section two (e.g. A2) of each appendix (A-G) contains the source noise

correction background data. Provided are the test background reference
advancing blade tip Mach number, the PNLTm and altitude adjusted PNLTm
values, and the best fit function analysis with linear and second order
functions. Included are graphs showing advancing blade tip Mach number vs
PNLTm for left, center, and right side microphone locations.

Section three (e.g. A3) of each appendix (A-G) contains the EPNL Summary
Tables providing location averages (left, center, and right), three
microphone averages, and overall summary of all valid three microphone
averages.

. 74.
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ICorrection Data using "Simplified Procedure" are presented: i
The key to the table numbering system is as follows:

Table No. J. I.iI
jAppendix No.--------------

Helicopter No. & Microphone Location--

Page No. of Group ----------------------------------

Table No. J.1-X-s Aerospatiale SA 365N (Dauphin) *IJ.2-X.X Aerospatiale SA 355F (TwinStar)
J.3-X-X Aerospatiale SA 350D (AStar)
J.4-X-X Sikorsky S-76 (Spirit) -

J.5-X-X Bell 222
J.6-X-X Hughes 500D/E
J.7-X-X Boeing Vertol CD-470D (Chinook)

Microphone No. 1 centerline-center
2 sideline 150m south
3 sideline 150m north



DEFINITIONS

A brief synopsis of "Correction Data" column heading is presented.

EV Event number ---

EPNL Effective Perceived Noise Level

SEL Sound Exposure Level, the total sound energy measured
within the period determined by the 10dB down duration % -E

of the A-Weighted time history. Reference duration,

I-second.

PNLTm Tone Corrected Perceived Noise Level (maximum)

ALM A-weighted Sound Level (maximum)

i (P) Spherical spreading and atmospheric absorption
adjustment to PNLTm per Annex 16, Chapter 2, Appendix 1, -

Section 9.4 using 10 meter temperature and relative
humidity data. T e77 F, RH =70%.

ref ref

1I (A) Spherical spreading and atmospheric absorption
adjustment to ALm. 42.

A2 Duration adjustment= -,-

-7.5 Log (CPA/CPAR) + 10.0 Log GRND SPD/REF SPD .

3 Advancing blade tip Mach number adjustment

Acoustic Angle The angle between the aircraft flight path and the noise
path at time of PNLTm

CPA Distance aircraft to receiver at closest point of
approach

SR Slant Range-distance aircraft to receiver at time of
PNLTm

CPAR Reference closest point of approach

SRR Reference slant range

GRND SPD Aircraft ground speed

REF SPD Reference aircraft speed -

.............. o ..
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TABLE Al-i ____

TABLE NO. 1.6-1.1

HUGHES 500D HELICOPTER DOT/TSC2/ 5/86 •••

CORRECTION DATA*

SITE: I CENTERLINE - CENTER JUNE 22,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (8) ANGLE (ACTUAL) (REFERENCE) SPEEDO(/sec)

----------------------- -------------------------- ----- ---------------------------- -------------
Ev EPHL SEL PNLT AiLk /\(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF bi ku

6 DEGREE APPROACH -- TARGET IAS 62 KTS. (ICAB)

Fl 89.3 87.9 90.1 78.8 -2.25 -2.13 1.37 - 115.7 94.6 105.0 119.3 132.4 31.9 27.7
F2 87.3 85.1 89.2 77.1 -2.24 -2.12 0.69 - 99.7 94.6 96.0 119.3 121.1 27.3 27.7
F3 90.5 88.8 91.9 80.4 -2.81 -2.65 1.74 - 132.7 90.0 122.5 119.3 162.5 33.4 27.7
F4 89.7 88.1 90.5 78.2 -2.42 -2.30 1.96 - 88.5 92.8 92.8 119.3 119.4 36.0 27.7
FS 87.1 84.7 89.4 77.0 -2.16 -2.03 0.89 - 80.8 95.5 96.8 119.3 120.9 28.8 27.7
F6 88.5 86.9 90.5 79.4 -3.09 -2.92 1.65 - 112.7 86.6 93.9 119.3 129.3 31.9 27.7

k D' 88.7 86.9 90.3 78.5 -2.49 -2.36 1.38 - 105.0 92.4 101.2 119.3 130.9 31.5 27.7
8 St v 1.3 1.7 1.0 1.3 0.37 0.35 0.50 - 19.1 3.4 11.3 0.0 16.3 3.1 0.0

90Z CI 1.1 1.4 0.8 1.1 0.31 0.29 0.41 - 15.7 2.8 9.3 0.0 13.4 2.6 0.0

TAKEOFF -- TARGET IAS 62 KTS. (ICAO)

117 82.1 80.2 83.2 71.2 -4.46 -4.14 0.95 - 81.5 108.4 109.6 170.3 172.2 28.3 31.9

118 82.3 80.4 83.2 71.4 -4.29 -4.01 1.13 - 60.8 110.3 126.3 170.3 195.0 29.8 31.9
119 82.4 80.6 82.3 70.8 -3.56 -3.33 0.95 101.9 119.0 121.6 170.3 174.1 30.4 31.9
120 83.5 81.8 83.4 72.0 -3.79 -3.45 1.01 - 101.3 116.9 119.3 170.3 173.7 30.4 31.9
121 83.2 81.4 84.0 72.0 -3.33 -3.11 1.03 74.4 121.6 126.3 170.3 176.9 31.4 31.9
122 83.4 81.6 83.4 71.5 -3.56 -3.29 1.17 - 78.6 119.0 121.4 170.3 173.8 31.9 31.9

A Av. 82.8 81.0 83.3 71.5 -3.83 -3.55 1.04 - 83.1 115.9 120.8 170.3 177.6 30.3 31.9
Std Dv 0.6 0.7 0.6 0.5 0.45 0.42 0.09 - 16.0 5.3 6.1 0.0 8.7 1.3 0.0
90% CI 0.5 0.6 0.5 0.4 0.37 0.34 0.08 - 13.2 4.4 5.1 0.0 7.1 1.0 0.0

TAKEOFF -- STANDARD (SEE TEXT)

K27 82.7 80.7 84.1 72.0 -5.26 -4.92 1.96 - 79.0 99.5 101.4 170.3 173.5 33.4 31.9
V28 83.4 81.5 84.3 72.3 -4.19 -3.92 1.47 - 95.3 110.8 111.2 170.3 171.1 32.4 31.9
V.30 83.0 81.1 83.2 71.7 -3.56 -3.35 1.19 - 56.8 118.3 141.3 170.3 203.5 31.9 31.9
K31 84.1 82.2 85.1 73.0 -3.53 -3.30 1.32 - 90.6 118.5 118.6 170.3 170.3 32.9 31.9
K32 83.0 81.4 82.2 70.7 -3.62 -3.44 1.30 - 90.1 116.9 116.9 170.3 170.3 32.4 31.9

A . 83.3 81.4 83.8 71.9 -4.03 -3.79 1.45 - 82.4 112.8 117.9 170.3 177.7 32.6 31.9
"Dv 0.6 0.5 1.1 0.8 0.74 0.68 0.30 - 15.5 8.1 14.7 0.0 14.4 0.6 0.0

90% Cl 0.5 0.5 1.0 0.8 0.70 0.65 0.29 - 14.8 7.7 14.0 0.0 13.8 0.6 0.0

- Data Corrected Using 'Sisplified Procedure'

5- %"*.
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TABLE A1-2

TABLE NO. 1.6-1.2

HUGHES 500D HELICOPTER DOT/TSC

CORRECTION DATA*
SITE: 1 CENTERLINE - CENTER JUNE 22,1983

ACOUSTIC TRACKING DATA (Meters)CORRECTED CORRECTIONS (d8) ANGLE (ACTUAL) (REFERENCE) SPEED(/sec).. . . . . . ..------- --------------- ---------------------------------------------------- -----------Ev EPNL SEL PNLTm AL& /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

500 FT. FLYOVER -- TARGET IAS 125 KTS. .

A38 83.7 81.0 86.2 73.4 -1.84 -1.74 1.07 0.0 105.8 123.1 128.0 150.0 155.9 61.7 55.9A39 82.9 80.2 85.7 72.9 -0.34 -0.35 -0.21 0.0 106.3 143.2 149.2 150.0 156.3 51.4 55.9A40 83.5 80.4 86.5 73.4 -0.27 -0.27 0.15 0.0 96.5 144.1 145.0 150.0 151.0 56.1 55.9441 83.3 80.3 86.6 73.4 -0.90 -0.91 0.30 0.0 97.0 135.8 136.9 150.0 151.1 55.6 55.9A42 82.5 79.6 86.4 73.0 -0.03 -0.05 -0.14 0.0 96.1 147.9 148.7 150.0 150.9 53.5 55.943 82.7 79.7 85.9 72.7 -0.34 -0.37 0.05 0.0 117.2 142.9 160.8 150.0 168.7 54.5 55.9A44 82.4 79.4 85,7 72.8 -0.82 -0.82 0.36 0.0 102.9 136.8 140.3 150.0 153.9 56.6 55.9
Avg. 83.0 80.1 86.1 73.1 -0.65 -0.64 0.23 0.0 103.1 139.1 144.1 150.0 155.4 55.6 55.9StD 0.5 0.6 0.4 0.3 0.61 0.57 0.43 0.0 7.6 8.2 10.4 0.0 6.3 3.2 0.0M0 CI 0.4 0.4 0.3 0.2 0.45 0.42 0.31 0.0 5.6 6.0 7.7 0.0 4.6 2.4 0.0
500 FT. FLYOVER -- TARGET IAS 111 KTS.

845 84.5 81.3 87.7 74.4 -0.02 -0.05 0.41 0.0 94.1 148.2 148.5 150.0 150.4 54.0 49.6846 82.7 79.9 85.8 72.9 0.31 0.24 0.05 0.0 100.5 152.8 155.4 150.0 152.5 50.9 49.6847 83.8 80.6 86.5 73.3 -0.42 -0.40 0.32 0.0 101.4 142.5 145.4 150.0 153.0 51.4 49.6* 848 83.1 80.1 86.5 73.2 0.20 0.16 -0.15 0.0 104.5 151.6 156.6 150.0 154.9 48.4 49.6849 84.1 81.0 86.6 73.3 -0.16 -0.18 0.07 0.0 100.4 146.0 148.5 150.0 152.5 49.4 49.6

Ayg. 83.7 80.6 86.6 73.4 -0.02 -0.05 0.14 0.0 100.2 148.2 150.9 150.0 152.7 50.8 49.6St" Dv 0.7 0.6 0.7 0.6 0.29 0.26 0.22 0.0 3.8 4.2 4.8 0.0 1.6 2.2 0.090% Cl 0.7 0.6 0.6 0.5 0.28 0.25 0.21 0.0 3.6 4.0 4.6 0.0 1.5 2.1 0.0

500 FT. FLYOVER -- TARGET IAS 97 KTS.

C50 83.9 80.8 87.0 73.3 -0.15 -0.16 0.07 0.0 1'7.4 146.2 153.2 150.0 157.2 43.2 43.4C51 84.4 81.2 86.6 73.5 0.20 0.14 0.17 0.0 95.0 151.0 151.6 150.0 150.6 45.3 43.4C52 83.3 80.2 86.0 72.5 -0.06 -0.05 0.18 0.0 107.9 147.9 155.4 150.0 157.6 44.7 43.4C53 84.8 81.5 87.4 73.4 -4.98 -4.63 2.13 0.0 125.9 92.8 114.5 150.0 185.1 49.4 43.4
Av. 84.1 80.9 86.7 73.2 -1.25 -1.17 0.64 0.0 109.0 134.5 143.7 150.0 162.6 45.7 43.4Std Dv 0.6 0.6 0.6 0.5 2.49 2.31 1.00 0.0 12.7 27.9 19.5 0.0 15.3 2.6 0.090 CI 0.8 0.7 0.7 0.6 2.93 2.71 1.17 0.0 14.9 32.8 23.0 0.0 18.0 3.1 0.0
500 FT. FLYOVER -- TARGET IAS 83.5 KTS.

54 84.6 81.3 87.8 74.0 -1.71 -1.64 0.97 0.0 108.9 125.6 132.8 150.0 158.6 40.6 37.1
055 84.3 81.2 86.8 73.4 -3.22 -3.03 1.28 0.0 106.1 108.6 113.1 150.0 156.1 39.1 37.1056 83.9 81.0 86.3 72.8 -1.06 -1.05 0.67 0.0 111.4 133.3 143.2 150.0 161.1 39.6 37.1D57 85.9 83.0 87.7 73.8 -3.60 -3.35 1.59 0.0 117.4 105.7 119.0 150.0 168.9 41.1 37.1
Av8. 7 81.6 87.1 73.5 -2.40-2.27 1.13 0.0 111.0 118.3 127.0 150.0 161.2 40.1 37.1St O 0.9 0.9 0.7 0.5 1.21 1.10 0.40 0.0 4.8 13.3 13.6 0.0 5.5 0.9 0.090Z CI 1.0 1.1 0.9 0.6 1.42 1.29 0.47 0.0 5.6 15.6 16.0 0.0 6.5 1.1 0.0
1000 FT. FLYOVER -- TARGET IAS 125 KTS.

E58 79.7 77.0 79.8 67.1 -0.07 -0.15 0.10 - 104.2 292.0 301.2 300.0 309.5 56.1 55.9E59 78.9 76.5 79.9 67.8 0.25 0.19 -0.04 - 80.1 301.7 306.2 300.0 304.5 55.6 55.9E60 79.1 76.8 79.8 67.5 -0.07 -0.06 0.11 - 93.2 294.6 295.1 300.0 300.5 56.6 55.9
Av. 79.2 76.8 79.8 67.5 0.04 -0.01 0.06 - 92.5 296.1 300.9 300.0 304.8 56.1 55.9Std Dv 0.4 0.3 0.1 0.3 0.18 0.18 0.08 - 12.1 5.0 5.6 0.0 4.5 0.5 0.090% CI 0.7 0.4 0.1 0.6 0.31 0.30 0.14 - 20.3 8.5 9.4 0.0 7.6 0.9 0.0

- Oata Corrected Using 'Sisplified Procedure'
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TABLE A1-3

TABLE NO. 1.6-1.3 DT,.'

HUGHES 5000 HELICOPTER DOT/8c2/, 6/86 ( :
CORRECTION DATA*

SITE: 1 CENTERLINE - CENTER JUNE 22,1983

ACOUSTIC TRACKING DATA (Reters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(s/sec) ..

Ev EPHL SEL PNLTs AL, /\1(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR ORNO REF

6 DEGREE APPROACH -- TARGET IAS 72 KTS.

67 89.1 87.5 92.3 81.1 -3.21 -2.99 1.48 - 84.9 85.8 86.2 119.3 119.8 37.0 33.7

08 88.1 85.9 90.8 78.1 -2.79 -2.66 1.04 - 103.6 89.3 91.9 119.3 122,8 34.5 33.7

69 87.8 85.5 90.2 77.3 -2.13 -2.03 1.75 - 115.8 95.4 106.0 119.3 132.6 42.7 33.7

610 89.1 87.4 90.9 79.1 -3.18 -3.04 1,05 - 85.4 85.5 85.8 119.3 119.7 33.4 33.7

i11 89.1 87.3 91.6 79.5 -2.31 -2.20 1.13 - 113.3 93.7 102.1 119.3 129.9 36.5 33.7

AV 88.7 86.7 91.2 79.0 -2.72 -2.58 1,29 - 100.6 90.0 94.4 119.3 125.0 36.8 33.7

Sthy 0.7 0.9 0.8 1.4 0.49 0.46 0.31 - 14.8 4.5 9.2 0.0 6.0 3.6 0.0
90 CI 0.6 0.9 0.8 1.4 0.47 0.44 0.30 - 14.1 4.3 8.8 0.0 5.7 3.4 0.0

6 DEGREE APPROACH -- TARGET IAS 52 KTS,

H12 89.4 86.9 90.6 78.4 -2.55 -2.46 1.53 - 112.2 92.2 99.6 119.3 128.9 27.3 23.2
13 91.4 90.1 91.7 80.4 -3.14 -2.90 1.57 - 89.7 86.7 86.7 119.3 119.3 26.2 23.2

1H14 89.9 88.4 89.2 77.5 -2.58 -2.44 2.32 - 92.6 91.2 91.3 119.3 119.5 32.4 23.2

4I1S 89.5 87.6 88.9 77.5 -2.48 -2.35 0.91 - 124.9 92.4 112.7 119.3 145.4 23.7 23.2

* 116 91.4 90.4 92.8 81.2 -2.91 -2.78 1.93 - 90.4 87.8 87.8 119.3 119.3 28.8 23.2 -

Av . 90.3 88.7 90.6 79.0 -2.73 -2.59 1.65 - 102.0 90.1 95.6 119.3 126,5 27.7 23.2
St 1.0 1.5 1.7 1.7 0.28 0.24 0.52 15.8 2.6 10.8 0.0 11.4 3.2 0.0

90% CI 1.0 1.5 1.6 1.6 0.27 0.23 0.50 15.1 2.5 10.3 0.0 10.8 3.1 0.0

9 DEGREE APPROACH -- TARGET IAS 62 KTS. E

J23 87.1 85.2 88.4 75.9 -0.48 -0.51 1.20 - 103.8 112.0 115.3 118.5 122.1 35.0 27.7
J24 87.5 85.7 87.8 75.7 -2.24 -2.12 1.59 94.1 93.5 93.7 118.5 118.8 33.4 27.7

.J25 86.7 85,2 86.9 75.1 -2.27 -2.19 1.93 - 100.0 93.0 94.4 118.5 120.3 36.0 27.7

J26 87.1 85.4 88.4 76.3 -1.92 -1.64 1.28 109.8 98.6 104.8 118.5 126,0 32.4 27.7

ky. 87.1 85,4 87.9 75.8 -1.73 -1.61 1.50 - 101.9 99.3 102.1 118.5 121.8 34.2 27.7

Stl Ov 0.3 0.2 0.7 0.5 0.85 0.78 0.33 6.6 8.8 10.2 0.0 3.1 1.6 0.0

90% CI 0.4 0.3 0.8 0.6 1.00 0.91 0.39 - 7.8 10.4 12.0 0.0 3.6 1.9 0.0

12 DEGREE APPROACH -- TARGET IAS 62 KTS.

L33 86.3 84.2 87.4 75.5 -1.77 -1.71 1.09 90.8 96.9 96.9 117.4 117.4 30.9 27.7

L34 86.1 84.6 86.9 75.1 -1.55 -1.49 1.17 - 95.9 98.9 99.5 117.4 118.0 31.9 27.7
L35 84.9 83.1 86.6 74.9 -1.94 -1.86 1.16 - 93.5 95.0 95.1 117.4 117.6 30.9 27.7

L36 89.8 88.0 91.6 79.6 -2.22 -2.13 1.02 - 100.9 92.5 94.2 117.4 119.5 29.3 27.7
L37 86.0 84.2 86.3 74.4 -1.80 -1.73 1.03 - 106.1 96.6 100.5 117.4 122.1 30.4 27.7

Av . 86.6 84.8 87.7 75.9 -1.86 -1.78 1.09 - 97.4 96.0 97.2 117.4 118.9 30.7 27.7

Stl By 1.9 1.8 2.2 2.1 0.25 0.23 0.07 - 6.1 2.4 2.7 0.0 2.0 0.9 0.0

907 CI 1.8 1.8 2.1 2.0 0.24 0.22 0.07 - 5.8 2.3 2.6 0.0 1.9 0.9 0.0

*- Data Corrected Using 'Sisplified Procedure'



TABLE A1-4

TABLE NO. 1.6-2.1

HUGHES 5000 HELICOPTER DOT/TSC
2/ 5/86

CORRECTION DATA*

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 22,1983

ACOUSTIC TRACKING DATA (Net.ers)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED llsec)

Ev EP: 8EN~EPNL SEL PNLTm AL& /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

6 DEGREE APPROACH -- TARGET lAS 62 Y.TS. (ICAO) no

Fl 87.5 85.7 87.6 75.9 -0.85 -0.80 0.87 - 108.7 176.9 186.7 191.7 202.3 31.9 27.7
F2 85.9 84.2 87.1 74.4 -0.88 -0.77 0.19 - 118.3 176.9 200.9 191.7 217.7 27.3 27.7
F3 87.0 85.1 86.4 74.9 -1.00 -0.92 1.12 133.3 174.5 239.7 191.7 263.3 33.4 27.7
F4 88.8 86.7 89.0 76.6 -0.83 -0.81 1.42 - 119.2 175.9 201.5 191.7 219.5 36.0 27.7
F5 86.6 84.8 88.1 76.2 -0.80 -0.73 0.42 107.9 177.4 186.4 191.7 201.5 28.8 27.7
F6 86.6 84.4 88.1 75.8 -0.99 -1.01 0.95 - 108.5 172.8 182.2 191.7 202.1 31.9 27.7

Av 87.1 85.1 87.7 75.6 -0.89 -0.84 0.83 - 116.0 175.7 199.6 191.7 217.7 31.5 27.7
"St D 1.0 0.9 0.9 0.8 0.08 0.10 0.45 - 9.9 1.8 21.2 0.0 23.8 3.1 0.0

901 CI 0.8 0.8 0.8 0.7 0.07 0.09 0.37 8.1 1.5 17.5 0.0 19.5 2.6 0.0

TAKEOFF -- TARGET IAS 62 KIS. (ICAO)

117 85.0 82.9 85.5 72.9 -2.05 -1.94 0.15 - 81.4 184.6 186.7 227.0 229.6 28.3 31.9
118 85.3 83.2 85.6 72.9 -1.99 -1.86 0.36 - 78.2 185.7 189.7 227.0 231.9 29.8 31.9
119 85.5 83.5 85.0 73.1 -1.73 -1.62 0.35 - 56.7 191.0 228.5 227.0 271.6 30.4 31.9
120 85.9 83.7 85.4 73.0 -1.80 -1.67 0.37 - 95.3 189.7 190.5 227.0 227.9 30.4 31.9
121 85.6 83.5 85.2 72.7 -1.61 -1.55 0.46 - 85.5 192.6 193.2 227.0 227.7 31.4 31.9
122 85.4 83.2 84.9 72.5 -1.74 -1.64 0.56 - 65.6 191.0 209.8 227.0 249.3 31.9 31.9

Av g 85.4 83.3 85.3 72.9 -1.82 -1.71 0.37 - 77.1 189.1 199.7 227.0 239.6 30.3 31.9
S"I 0.3 0.3 0.3 0.2 0.17 0.15 0.14 - 13.9 3.2 16.3 0.0 17.6 1.3 0.0
902 CI 0.3 0.2 0.2 0.2 0.14 0.13 0.11 - 11.5 2.6 13.4 0.0 14.5 1.0 0.0

TAKEOFF -- STANDARD (SEE TEXT)

K27 84.1 82.1 84.0 71.6 -2.25 -2.14 0.97 - 85.2 179.5 180.2 227.0 227.7 33.4 31.9
K28 85.9 83.9 85.2 73.0 -1.89 -1.80 0.72 - 79.9 186.0 188.9 227.0 230.5 32.4 31.9
K30 85.1 82.8 84.5 71.8 -1.64 -1.59 0.57 - 76.3 190.5 196.1 227.0 233.6 31.9 31.9
K31 85.1 83.1 84.6 72.1 -1.65 -1.58 0.70 - 76.0 190.7 196.5 227.0 233.9 32.9 31.9
K32 85.0 82.7 84.9 72.6 -1.68 -1.60 0.65 - 89.4 189.7 189.7 227.0 227.0 32.4 31.9 . -
Av. p.0 82.9 84.6 72.2 -1.82 -1.74 0.72 - 81.4 187.3 190.3 227.0 230.5 32.6 31.9 .-
St(d Dv 0.6 0.7 0.5 0.6 0.26 0.24 0.15 5.8 4.7 6.7 0.0 3.2 0.6 0.0 -"-
90% Cv 0.6 0.7 0.5 0.5 0.25 0.23 0.14 - 5.5 4.5 6. 0.0 3.1 0.6 0.0

- taa Corrected Using 'Sisplified Procedure'
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TABLE A1-5

TABLE NO. 1.6-2.2

HUGHES 5000 HELICOPTER DOT/TSC
2/ 5/86

CORRECTION DATA*

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 22,1983

ACOUSTIC TRACKING DATA (Keter)
CORRECTED CORRECTIONS dB) ANGLE (ACTUAL) (REFERENCE) SPEED(a/see)

Ev EPNL SEL PNLT, AL.o /\I(P) /\IA) /\2 /\3 (Deg) CPA SR CPAR SRR ORND REF .

-.500 FT. FLOVER -- TARGET IAS 125 KTS.

A38 87.2 85.0 89.4 76.8 -0.73 -0.73 0.73 2.03 100.1 193.6 196.6 212.1 215.5 61.7 55.9
A39 87.4 85.1 89.8 77.1 -0.06 -0.07 -0.28 3.74 108.3 206.8 217.8 212.1 223.5 51.4 55.9
MO 87.1 84.7 89.6 76.7 -0.05 -0.08 0.09 2.91 102.3 207.4 212.3 212.1 217.1 56.1 55.9
€1141 87.2 84.8 89.4 76.7 -0.35 -0.37 0.14 2.96 102.6 201.8 206.8 212.1 217.4 55.6 55.9
A42 86.7 84.3 89.7 77.1 0.04 0.02 -0.16 3.27 105.3 210.0 217.7 212.1 219.9 53.5 55.9
A43 87.0 84.6 90.2 77.2 -0.3 -0.16 -0.02 3.05 102.1 206.6 211.3 212.1 217.0 54.5 55.9
A44 84.9 82.5 88.1 r.5 -0.37 -0.34 0.21 1.38 106.7 202.4 211.4 212.1 221.5 56.6 55.9

Av 86.8 84.4 89.5 76.7 -0.24 -0.n 0.10 2.76 103.9 204.1 210.6 212.1 218.8 55.6 55.9
St"Ov 0.9 0.9 0.7 0.6 0.27 0.26 0.33 0.80 2.9 5.5 7.3 0.0 2.9 3.2 0.0
902 Cl 0.6 0.6 0.5 0.4 0.20 0.19 0.24 0.58 2.1 4.0 5.3 0.0 2.1 2.4 0.0

500 FT. FLYOVER -- TARGET IAS 111 KTS.

845 85.2 82.7 87.6 74.6 -0.06 0.03 0.40 0.95 98.2 210.3 212.4 212.1 214.3 54.0 49.6
B46 84.2 81.7 86.6 73.8 0.18 0.15 0.09 1.20 97.4 213.5 215.3 212.1 213.9 50.9 49.6
847 85.7 83.4 88.6 75.5 -0.15 -0.24 0.25 2.24 97.8 206.4 208.3 212.1 214.1 51.4 49.6
848 84.9 82.5 87.9 75.2 0.09 0.13 -0.12 1.43 109.9 212.7 226.1 212.1 225.5 48.4 49.6
849 86.5 $3.9 88.9 75.7 -0.05 -0.08 0.03 2.59 100.8 208.8 212.6 212.1 216.0 49.4 49.6

Avg. 85.3 82.8 87.9 74.9 0.00 -0.00 0.13 1.68 100.8 210.3 214.9 212.1 216.8 50.8 49.6
Sv Dv 0.9 0.8 0.9 0.8 0.13 0.16 0.20 0.70 5.2 2.9 6.7 0.0 5.0 2.2 0.0 0.o 0-
90% CI 0.8 0.8 0.9 0.7 0.13 0.15 0.19 0.67 5.0 2.8 6.4 0.0 4.7 2.1 0.0

500 FT. FLYOVER -- TARGET IAS 97 KTS.

C50 84.5 81.9 87.0 74.0 -0.15 -0.04 0.03 1.23 105.3 208.9 216.6 212.1 219.9 43.2 43.4 -"-
C51 85.8 83.5 87.6 74.8 0.14 0.10 0.19 2.06 105.7 212.2 220.5 212.1 220.4 45.3 43.4
C52 84.4 81.8 86.2 73.4 0.06 0.03 0.17 1.11 111.5 210.0 225.7 212.1 228.0 44.7 43.4
C53 85.6 83.5 86.3 74.5 -1.84 -1.76 1.17 1.36 129.6 175.9 228.2 212.1 275.2 49.4 43.4

Avg. 05.1 82.7 86.8 74.2 -0.45 -0.42 0.39 1.44 113.0 201.8 222.8 212.1 235.9 45.7 43.4
Stl Dv 0.8 0.9 0.6 0.6 0.94 0.90 0.52 0.43 11.4 17.3 5.2 0.0 26.5 -2.6 0.0
90% Cl 0.9 1.1 0.8 0.8 1.10 1.06 0.62 0.50 13.4 20.3 6.2 0.0 31.1 3.1 0.0

500 FT. FLYOVER -- TARGET IAS 83.5 KTS.

54 84.5 82.0 86.5 73.2 -0.72 -0.72 0.67 0.85 99.5 195.1 197.9 212.1 215.1 40.6 37.1 .1
055 85.1 83.0 85.9 73.7 -1.31 -1.26 0.68 1.90 108.5 184.7 194.7 212.1 223.6 39.1 37.1
056 85.0 82.7 86.4 73.1 -0.47 -0.47 0.47 0.94 90.5 200.1 200.1 212.1 212.1 39.6 37.1
057 85.4 83.4 85.8 73.8 -1.44 -1.35 0.93 1.55 103.4 183.0 188.1 212.1 218.1 41.1 37.1

Av . 85.0 82.8 86.1 73.5 -0.98 -0.95 0.69 1.31 100.5 190.7 195.2 212.1 217.2 40.1 37.1
St"Dv 0.4 0.6 0.4 0.3 0.46 0.42 0.19 0.50 7.6 8.2 5.2 0.0 4.9 0.9 0.0
901 CI 0.4 0.7 0.4 0.4 0.55 0.50 0.22 0.59 8.9 9.7 6.1 0.0 5.8 1.1 0.0

1000 FT. FLYOVER -- TARGET lAS 125 KTS.

E58 80.4 78.1 81.0 68.4 -0.07 -0.13 0.09 - 92.9 327.5 327.9 335.4 335.9 56.1 55.9
E59 60.0 77.8 80.5 68.5 0.33 0.20 -0.03 - 109.1 336.2 355.8 335.4 355.0 55.6 55.9
E60 80.5 78.5 80.9 68.8 0.06 -0.02 0.11 - 102.7 329.9 338.2 335.4 343.9 56.6 55.9

Avg. 80.3 78.1 80.8 68.5 0.11 0.02 0.06 101.6 331.2 340.7 335.4 344.9 56.1 55.9
StdrD 0.3 0.4 0.3 0.2 0.20 0.17 0.08 - 8.2 4.5 14.1 0.0 9.6 0.5 0.0
902 Cl 0.5 0.6 0.4 0.3 0.34 0.28 0.13 - 13.8 7.6 23.8 0.0 16.2 0.9 0.0

0- Data Corrected Using 'Siplitfied Procedure'



TABLE A1-6

TABE NO. 1.6-2.3

HUGHES 5000 HELICOPTER DOT/TSC

CORRECTION DATA* "",*''

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 22,1983 ___ _

ACOUSTIC TRACKING DATA (Keters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(I/sec)

Ev EPNL SEL PNLTv AL. /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

6DEGREE PROACH -- TARGET IAS 72 KTS.

67 87.1 85.1 89.5 77.1 -1.06 -0.97 0.75 - 112.2 172.4 186.2 191.7 207.0 37.0 33.7
6 87.1 85.2 89.2 76.5 -0.94 -0.91 0.41 - 100.2 174.1 176.9 191.7 194.8 34.5 33.7 .,
69 88.3 86.7 90.7 78.4 -0.74 -0.69 1.28 - 101.4 177.3 180.9 191.7 195.5 42.7 33.7 ,,... ,*.
610 85.6 83.5 86.8 74.4 -1.10 -1.03 0.31 - 122.7 172.2 204.7 191.7 227.9 33.4 33.7
611 87.1 85.0 88.7 76.2 -0.80 -0.76 0.62 - 101.8 176.4 180.3 191.7 195.8 36.5 33.7

Ag. 87.0 85.1 89.0 76.5 -0.93 -0.87 0.67 - 107.7 174.5 185.8 191.7 204.2 36.8 33.7
"D 0.9 1.1 1.4 1.4 0.16 0.14 0.38 - 9.7 2.3 11.1 0.0 14.2 3.6 0.0

I90 CI 0.9 1.1 1.4 1.4 0.15 0.14 0.36 - 9.3 2.2 10.6 0.0 13.5 3.4 0.0

6 DEGREE APPROACH -- TARGET IAS 52 KTS.

H12 86.7 84.1 87.2 74.9 -0.88 -0.82 0.98 - 98.9 175.6 177.8 191.7 194.0 27.3 23.2
M113 87.7 86.0 86.1 75.6 -1.01 -0.95 0.86 - 113.4 172.8 188.2 191.7 208.8 26.2 23.2 :... L_
H14 89.1 87.1 87.6 75.3 -0.87 -0.79 1.74 - 110.6 175.1 187.1 191.7 204.7 32.4 23.2
HIS 86.2 83.5 85.2 72.5 -0.81 -0.77 0.36 - 105.3 175.8 182.2 191.7 198.7 23.7 23.2
116 88.0 86.4 88.5 75.9 -1.54 -1.47 1.45 - 97.5 163.6 165.0 191.7 193.3 28.8 23.2

Avg. 87.5 85.4 86.9 74.8 -1.02 -0.96 1.08 - 105.1 172.6 180.1 191.7 199.9 27.7 23.3
Std Dv 1.1 1.6 1.3 1.4 0.30 0.29 0.54 - 7.0 5.2 9.4 0.0 6.7 3.2 0.0
90 CI 1.1 1.5 1.2 1.3 0.28 0.28 0.51 - 6.6 4.9 9.0 0.0 6.4 3.1 0.0

9 DEGREE APPROACH -- TARGET lAS 62 KTS.

J23 87.2 85.6 87.1 75.1 0.01 -0.03 1.08 - 122.0 187.2 220.7 191.2 225.4 35.0 27.7 -
J .24 87.2 85.3 86.3 74.7 -0.61 -0.61 1.07 - 85.9 176.7 177.1 191.2 191.6 33.4 27.7
J25 87.2 85.3 86.7 74.9 -0.61 -0.60 1.40 - 79.6 176.5 179.5 191.2 194.4 36.0 27.7
J26 87.2 85.7 87.2 75.6 -0.51 -0.46 0.88 - 100.4 179.5 182.5 191.2 194.4 32.4 27.7

Avg. 87.2 85.5 86.8 75.1 -0.43 -0.42 1.11 - 97.0 180.0 189.9 191.2 201.4 34.2 27.7 "
D v 0.0 0.2 0.4 0.4 0.30 0.27 0.22 - 18.8 5.0 20.6 0.0 16.0 1.6 0.0

90? CI 0.0 0.3 0.5 0.4 0.35 0.32 0.25 - 22.1 5.9 24.2 0.0 18.8 1.9 0.0

12 DEGREE APROACH -- TARGET lAS 62 KTS.

L33 85.9 84.0 85.7 73.6 -0.46 -0.49 0.69 - 92.9 178.1 178.4 190.5 190.7 30.9 27.7
L34 86.9 85.4 86.8 74.8 -0.41 -0.43 0.81 - 96.0 179.2 180.2 190.5 191.5 31.9 27.7
L35 86.2 84.2 87.2 74.9 -0.52 -0.52 0.70 - 107.8 177.1 186.0 190.5 200.1 30.9 27.7
136 88.8 86.8 88.4 77.4 -0.60 -0.59 0.51 - 126.9 175.8 219.9 190.5 238.3 29.3 27.7
L37 87.1 85.6 86.0 73.7 -0.51 -0.48 0.62 - 111.9 177.9 191.7 190.5 205.2 30.4 27.7

Av . 87.0 85.2 86.8 74.9 -0.50 -0.50 0.67 - 107.1 177.6 191.3 190.5 205.2 30.7 27.7
St" Dv 1.1 1.1 1.0 1.5 0.07 0.06 0.11 - 13.6 1.3 16.9 0.0 19.5 0.9 0.0
Z90 CI 1.1 1.1 1.0 1.4 0.07 0.06 0.11 - 13.0 1.2 16.1 0.0 18.6 0.9 0.0

* - Data Corrected Using 'Simplified Procedure'
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TABLE AI-7

TALE NO. 1.6-3.1

HUGHE S 5000 HELICOPTER DOT/TSC
2/ 5/86

CORRECTION DATA*

SITE: 3 SIDELINE - 150 M. NORTH JUNE 22,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec)

Ev EPNL SEL PNLTm ALt /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

6 DEGREE APPROACH -- TARGET IAS 62 KTS. (ICAO)

Fl 86.2 83.7 87.0 74.1 -0.74 -0.68 0.84 - 107.6 178.7 187.5 191.7 201.1 31.9 27.7
F2 83.6 81.0 84.1 71.1 -0.71 -0.67 0.16 - 109.8 178.7 189.9 191.7 203.7 27.3 27.7
F3 85.6 82.9 86.0 73.0 -0.88 -0.81 1.09 - 132.1 176.2 237.6 191.7 258.4 33.4 27.7 .. -
F4 85.2 82.5 85.1 71.7 -0.78 -0.69 1.38 - 115.2 177.7 196.4 191.7 211.8 36.0 27.7 , -
F5 83.4 80.7 86.1 73.1 -0.64 -0.61 0.39 - 102.8 179.2 183.8 191.7 196.6 28.8 27.7
F6 85.3 82.5 86.0 73.4 -0.90 -0.85 0.92 - 106.1 174.5 181.6 191.7 199.5 31.9 27.7

Av 84.9 82.2 85.7 72.7 -0.77 -0.72 0.80 - 112.3 177.5 196.1 191.7 211.8 31.5 27.7
Stl Dv 1.1 1.2 1.0 1.1 0.10 0.09 0.45 - 10.6 1.8 21.0 0.0 23.4 3.1 0.0
90 C] 0.9 0.9 0.8 0.9 0.08 0.08 0.37 - 8.7 1.5 17.2 0.0 19.3 2.6 0.0

TAKEOFF -- TARGET IAS 62 KTS. (ICAO)

117 83.6 81.5 83.2 72.1 -1.87 -1.75 0.09 - 67.5 188.3 203.9 227.0 245.7 28.3 31.9
118 83.9 81.9 82.6 71.3 -1.78 -1.72 0.30 - 44.2 189.4 271.8 227.0 325.6 29.8 31.9
119 84.1 82.3 83.2 71.9 -1.52 -1.44 0.28 - 76.1 194.9 200.7 227.0 233.8 30.4 31.9
120 84.7 82.7 84.7 72.7 -1.62 -1.51 0.30 - 89.5 193.6 193.6 227.0 227.0 30.4 31.9
121 84.5 82.7 85.1 73.4 -1.43 -1.34 0.40 - 78.1 196.6 200.9 227.0 231.9 31.4 31.9

" 122 84.1 82.1 83.1 71.3 -1.53 -1.48 0.50 - 123.3 194.9 233.2 227.0 271.6 31.9 31.9

Avo. 84.1 82.2 83.6 72.1 -1.62 -1.54 0.31 - 79.8 192.9 217.4 227.0 255.9 30.3 31.9
Stl By 0.4 0.5 1.0 0.8 0.17 0.16 0.14 - 26.2 3.3 30.0 0.0 37.7 1.3 0.0
901 CI 0,3 0.4 0.8 0.7 0.14 0.13 0.11 - 21.5 2.7 24.7 0.0 31.0 1.0 0.0

TAKEOFF -- STANDARD (SEE TEXT)

K27 84.3 82.1 84.5 72.4 -2.03 -1.95 0.90 - 75.4 183.1 189.2 227.0 234.5 33.4 31.9
K28 83.7 82.0 84.3 71.7 -1.67 -1.61 0.65 - 111.0 189.8 203.3 227.0 243.1 32.4 31.9
K30 NO TRACKING DATA
K31 84.8 82.8 85.3 72.6 -1.44 -1.36 0.64 - 110.5 194.6 207.7 227.0 242.3 32.9 31.9
K32 83.5 81.8 82.6 71.1 -1.50 -1.42 0.59 - 54.1 193.5 239.1 227.0 280.4 32.4 31.9

Avg. 84.1 82.1 84.2 72.0 -1.66 -1.58 0.69 - 87.7 190.2 209.8 227.0 250.1 32.8 31.9 - .
StI Dv 0.6 0.4 1.1 0.7 0.27 0.27 0.14 - 28.0 5.2 21.0 0.0 20.6 0.5 0.0
90% C! 0.7 0.5 1.3 0.8 0.31 0.31 0.16 - 32.9 6.1 24.7 0.0 24.2 0.6 0.0

- Data Corrected Using 'Simplified Procedure'
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TABLE Ai-8

TABLE NO. 1.6-3.2

HUGHES 500D HELICOPTER DOT/TSC ',
2/ 5/86

CORRECTION DATA'

SITE: 3 SIDELINE - 150 M. NORTH JUNE 22,1"83

ACOUSTIC TRACKING DATA (leters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(-/sec)

------------------------ -------------------------- ----- -------------------------- -------------
Ev EPNL SEL PNLTm AL& /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRN REF

500 FT. FLYOVER -- TARGET ,AS 125 KTS. I

A38 86.1 84.2 88.1 76.3 -0.66 -0.68 0.71 1.05 104.5 194.8 201.2 212.1 219.1 61.7 55.9
A39 85.1 83.0 87.9 75.5 -0.01 0.01 -0.30 1.94 123.3 208.1 249.1 212.1 253.9 51.4 55.9
A40 85.4 83.3 88.0 75.7 0.06 0.03 0.07 1:51 113.2 208.7 227.2 212.1 230.9 56.1 55.9
A41 85.8 83.6 88.8 76.7 -0.24 -0.27 0.12 1.53 113.5 203.1 221.6 212.1 231.4 55.6 55.9

A42 85.2 83.0 87.1 75.0 0.14 0.11 -0.18 1.69 101.5 211.4 215.8 212.1 216.5 53.5 55.9

A43 84.9 82.8 88.0 76.0 -0.02 -0.04 -0.04 1.58 109.2 208.0 220.2 212.1 224.7 54.5 55.9
A44 86.3 84.2 88.7 76.5 -0.24 -0.27 0.19 2.66 79.1 203.7 207.5 212.1 216.0 56.6 55.9

Avq. 85.5 83.4 88.1 76.0 -0.14 -0.16 0.08 1.71 106.3 205.4 220.4 212.1 227.5 55.6 55.9

St. Dv 0.6 0.6 0.6 0.6 0.27 0.27 0.33 0.50 13.9 5.5 15.4 0.0 13.3 3.2 0.0
90 Cl 0.4 0.4 0.4 0.4 0.20 0.20 0.24 0.36 10.2 4.0 11.3 0.0 9.7 2.4 0.0

500 FT. FLYOVER -- TARGET IAS 111 KTS.

B45 85.9 83.6 88.4 76.0 0.12 0.09 0.38 1.84 98.0 211.6 213.7 212.1 214.2 54.0 49.6
846 84.3 82.1 86.0 73.7 0.28 0.21 0.07 2.32 100.8 214.9 218.8 212.1 216.0 50.9 49.6
847 84.9 82.5 86.5 74.2 -0.09 -0.10 0.23 1.16 111.5 207.6 223.1 212.1 228.0 51.4 49.6
848 84.7 82.4 86.3 74.6 0.25 0.17 -0.14 2.76 87.3 214.1 214.3 212.1 212.4 48.4 49.6
849 84.4 82.0 86.4 74.1 0.07 0.01 0.01 1.34 119.3 210.1 241.0 212.1 243.3 49.4 49.6

Av. 84.8 82.5 86.7 74.5 0.13 0.08 0.11 1.88 103.4 211.7 222.2 212.1 222.8 50.8 49.6
S'Dy 0.6 0.6 0.9 0.9 0.15 0.12 0.20 0.67 12.4 3.0 11.2 0.0 13.0 2.2 0.0
90% CI 0.6 0.6 0.9 0.8 0.14 0.12 0.19 0.64 11.8 2.8 10.7 0.0 12.4 2.1 0.0

500 FT. FLYOVER -- TARGET IAS 97 KTS.

C50 84.9 82.5 85.9 73.6 0.05 0.00 0.01 2.38 99.5 210.3 213.2 212.1 215.0 43.2 43.4
C51 84.7 82.3 85.9 73.4 0.23 0.17 0.16 1.07 93.6 213.6 214.0 212.1 212.5 45.3 43.4
C52 84.7 82.6 85.8 73.8 0.13 0.07 0.15 2.15 97.4 211.4 213.2 212.1 213.9 44.7 43.4
C53 84.1 81.8 86.1 73.6 -1.78 -1.72 1.16 0.70 132.0 177.0 238.0 212.1 285.3 49.4 43.4

Avq 84.6 82.3 86.0 73.6 -0.34 -0.37 0.37 1.57 105.6 203.1 219.6 212.1 231.7 45.7 43.4
Stl Dv 0.4 0.4 0.1 0.2 0.96 0.90 0.53 0.82 17.8 17.5 12.3 0.0 35.7 2.6 0.0
90% Cl 0.4 0.4 0.1 0.2 1.13 1.06 0.62 0.96 20.9 20.5 14.4 0.0 42.0 3.1 0.0

500 FT. FLYOVER -- TARGET IAS 83.5 KTS.

054 84.4 82.0 86.0 73.2 -0.67 -0.66 0.65 1.64 87.6 196.4 196.5 212.1 212.3 40.6 37.1
055 84.3 82.0 85.5 73.1 -1.21 -1.20 0.66 0.98 113.9 185.9 201.2 212.1 231.9 39.1 37.1
056 84.5 82.5 85.7 72.9 -0.23 -0.30 0.45 1.82 160.3 201.4 596.6 212.1 628.4 39.6 37.1
057 84.4 82.3 85.7 73.6 -1.34 -1.29 0.91 0.80 122.9 184.1 219.4 212.1 252.7 41.1 37.1
Av. 84.4 82.2 85.7 73.2 -0.86 -0.86 0.67 1.31 121.1 191.9 304.0 212.1 331.3 40.1 37.1

St Dv 0.1 0.2 0.2 0.3 0.51 0.47 0.19 0.50 30.1 8.3 195.4 0.0 198.7 0.9 0.0
90% C! 0.1 0.3 0.3 0.4 0.60 0.55 0.22 0.58 35.4 9.8 229.8 0.0 233.8 1.1 0.0

1000 FT. FLYOVER -- TARGET IAS 125 KTS.

E58 80.2 77.5 81.7 68.8 0.02 -0.04 0.08 - 90.4 329.2 329.3 335.4 335.4 56.1 55.9 ....

E59 79.5 77.2 81.4 69.4 0.33 0.25 -0.05 109.1 337.9 357.6 335.4 354.9 55.6 55.9

E60 80.1 77.8 81.4 69.0 0.08 0.02 0.09 92.9 331.6 332.1 335.4 335.9 56.6 55.9 "" '

Av . 79.9 77.5 81.5 69.1 0.14 0.08 0.04 - 97.5 332.9 339,6 335.4 342.1 56.1 55.9
* Std Dv 0.4 0.3 0.2 0.3 0.16 0.15 0.08 10.1 4.5 15.6 0.0 11.1 0.5 0.0

90% CI 0.6 0.5 0.3 0.6 0.28 0.26 0.13 - 17.1 7.6 26.3 0.0 18.8 0.9 0.0

--

" '- Data Corrected Usir,9 'Simph iied Procedure'''''"
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TABLE AI-9

TABLE NO. 1.6-3.3

HUGHES 500D HELICOPTER DOT/TSC ,r
2/ 5/86

CORRECTION DATA*

SITE: 3 SIDELINE - 150 N. NORTH JUNE 22,1983

ACOUSTIC TRACKING DATA (Neters)
CORRECTED CORECT IONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED'mfsec)

Ev EPNL SEL PNLT ALs /\1(P) /\1(A) 1\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

6 DEGREE APPROACH -- TARGET [AS 72 KIS. s
G7 83.8 81.6 84.4 71.3 -0.93 -0.91 0.72 - 104.2 174.1 179.6 191.7 197.7 37.0 33.7
8 83.3 80.8 84.3 71.8 -0.86 -0.80 0.37 - 119.0 175.9 201.1 191.7 219.2 34.5 33.7
89 83.7 81.1 84.6 71.2 -0.68 -0.62 1.24 - 97.7 179.2 180.8 191.7 193.4 42.7 33.7
610 84.5 82.2 85.9 73.4 -0.95 -0.90 0.28 - 115.6 173.9 192.9 191.7 212.6 33,4 33.7
611 84.8 82.4 85.8 72.9 -0.72 -0.69 0.58 - 111.7 178.3 191.9 191.7 206.3 36.5 33.7

Avg. 84.0 81.6 85.0 72.1 -0.83 -0.78 0.64 - 109.7 176.3 189.3 191.7 205.9 36.8 33.7 Am
StdiN 0.6 0.7 0.8 1.0 0.12 0.13 0.38 - 8.7 2.4 9.0 0.0 10.5 3.6 0.0
"I Cl 0.6 0.7 0.8 0.9 0,12 0.12 0.36 - 8.3 2.3 8.6 0.0 10.1 3.4 0.0

6 DEGREE APPROACH-- TARGET IAS 52 KTS.

H12 87.1 85.3 86.8 75.7 -0.78 -0.72 0.94 - 133.8 177.4 245.7 191.7 265.4 27.3 23.2
H13 86.5 84.8 85.4 72.5 -0.89 -0.87 0.83 - 79.2 174.5 177.7 191.7 195.1 26.2 23.2
114 85.6 83.2 84.1 71.9 -0.75 -0.72 1.70 - 112.5 176.9 191.5 191.7 207.5 32.4 23.2 .

HIS 87.0 85.2 85.4 72.7 -0.72 -0.66 0.33 - 74.7 177.6 184.1 191.7 198.7 23.7 23.2
H16 86.1 83.7 86.1 73.0 -0.80 -0.79 1.23 - 97.6 175.1 176.7 191.7 193.4 28.8 23.2

Ayg. 86.5 84.4 85.5 73.2 -0.79 -0.75 1.01 - 99.6 176.3 195.1 191.7 212.0 27.7 23.2
Std 0.6 0.9 1.0 1.5 0.06 0.08 0.51 - 24.3 1.4 28.9 0.0 30.4 3.2 0.0
90 CI 0.6 0.9 1.0 1.4 0.06 0.08 0.48 - 23.2 1.3 27.5 0.0 28.9 3.1 0.0

9 DEGREE APPROACH -- TARGET IAS 62 KTS.

J23 84.7 82.3 84.7 73.2 0.14 0.12 1.05 - 124.2 189.2 228.8 191.2 231.2 35.0 27.7
n24 84.2 81.7 83.5 70.5 -0.52 -0.53 1.04 - 94.8 178.5 179.1 191.2 191.9 33.4 27.7
125 84.9 82.2 85.9 72.8 -0,51 -0.51 1.36 - 110.8 178.3 190.7 191.2 204.5 36.0 27.7
26 84.4 81.9 84.4 71.4 -0.33 -0.32 0.85 - 126.3 181.3 225.0 191.2 237.2 32.4 27.7

Av 84.6 82.0 84.6 71.9 -0.30 -0.31 1.07 - 114.0 181.8 205.9 191.2 216.2 34.2 27.7
StI Dv 0.3 0.3 1.0 1.3 0.31 0.30 0.21 - 14.5 5.1 24.7 0.0 21.6 1.6 0.0
90 Cl 0.4 0.3 1.2 1.5 0.36 0.36 0.25 17.1 6.0 29.1 0.0 25.4 1.9 0.0

12 DEGREE APPROACH -- TAET IAS 62 KTS.

L33 84.1 81.7 84.8 72.4 -0.47 -0.33 0.64 - 111.1 180.8 193.8 190.5 204.2 30.9 27.7
L34 NO TRACKING DATA
L35 83.9 81.0 84.6 71.6 -0.42 -0.38 0.66 - 114.8 179.7 198.1 190.5 209.9 30.9 27.7
L36 86.3 82.8 87.2 73.3 -0.51 -0.46 0.46 - 121.8 178.4 209.8 190.5 224.0 29.3 27.7
L37 84.7 82.1 84.5 71.1 -0.35 -0.35 0.57 - 106.5 180.6 188.4 190.5 198.6 30.4 27.7

Av. 84.8 81.9 85.3 72.1 -0.44 -0.38 0.58 - 113.6 179.9 197.5 190.5 209.2 30.3 27.7
St"Dv 1.1 0.7 1.3 1.0 0.07 0.06 0.09 - 6.4 1.1 9.1 0.0 10.9 0.7 0.0
90 CI 1.3 0.9 1.5 1.2 0.08 0.07 0.11 - 7.6 1.3 10.7 0.0 12.8 0.9 0.0

'- Data Corrected Usirg Sisplified Procedure'

'." 5 . 'o

' -. 5.5



TABLE A2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: ll-Mar-86

HUGHES 500 D/E

ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 125.00 59.00 492.00 26.41 0.7986
B 111.00 59.00 492.00 26.41 0.7774

C 97.00 59.00 492.00 26.41 0.7562
D 83.50 59.00 492.00 26.41 0.7358

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 125.00 77.00 492.00 26.41 0.7851 -

B 111.00 77.00 492.00 26.41 0.7642
C 97.00 77.00 492.00 26.41 0.7434
D 83.50 77.00 492.00 26.41 0.7233

TARGET CONDITIONS

SERIES DESCRIPTION
A 500 FT. LFO IAS = 125 KTS.
B 500 FT. LFO IAS = I1 KTS.
C 500 FT. LFO IAS = 97 KTS.
D 500 FT. LFO IAS = 83.5 KTS.

* 492.00 RPM 103% ROTOR SPEED (STANDARD)

o . .-
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TABLE A2-2

ACTUAL TEST CONDITIONS ANAL. DATE: 11-Mar-86

HUGHES 500 D/E

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM # ,. .-

A38 120.00 92.00 490.00 26.41 0.7646
A39 100.00 91.00 490.00 26.41 0.7359
A40 109.00 90.00 490.00 26.41 0.7498
A41 108.00 89.00 490.00 26.41 0.7490 ____

A42 104.00 88.00 490.00 26.41 0.7438
A43 106.00 87.00 490.00 26.41 0.7474
A44 110.00 86.00 490.00 26.41 0.7540 - ,
B45 105.00 86.00 490.00 26.41 0.7466

B46 99.00 85.00 490.00 26.41 0.7385
B47 100.00 85.00 490.00 26.41 0.7399
B48 94.00 85.00 490.00 26.41 0.7311
B49 96.00 85.00 490.00 26.41 0.7340

C50 84.00 85.00 490.00 26.41 0.7163
C51 88.00 86.00 490.00 26.41 0.7216 -

C52 87.00 86.00 490.00 26.41 0.7201
C53 96.00 86.00 490.00 26.41 0.7334

D54 79.00 86.00 490.00 26.41 0.7083
D55 76.00 86.00 490.00 26.41 0.7039
D56 77.00 86.00 490.00 26.41 0.7053
D57 80.00 86.00 490.00 26.41 0.7098

.- *
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TABLE A2-3

ACTUAL TEST NOISE DATA "
ANAL. DATE: 11-Mar-86 -.

HUGHES 500 D/E

TEST ---- AS MEAS. PNLTM ---- PNLTM 492 FOOT NORM. --

EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT
A38 408.00 87.70 88.10 88.10 86.85 86.22 87.25
A39 473.70 86.00 86.10 86.10 85.81 85.72 85.91
A40 476.60 86.40 86.80 86.70 86.24 86.48 86.54 ' "
A41 449.70 87.50 87.50 86.80 87.07 86.60 86.37
A42 489.10 85.30 86.40 86.40 85.27 86.34 86.37
A43 472.90 86.40 86.30 87.30 86.20 85.90 87.10
A44 452.70 87.10 86.50 86.30 86.70 85.66 85.90
B45 490.10 86.70 87.70 86.40 86.68 87.66 86.38
B46 505.20 85.20 85.50 83.40 85.33 85.77 83.53
B47 471.60 85.40 86.90 86.50 85.19 86.47 86.29
B48 501.40 86.40 86.30 83.30 86.50 86.49 83.40
B49 483.10 85.00 86.80 86.30 84.91 86.62 86.21
C50 483.80 85.90 87.10 83.50 85.82 86.93 83.42
C51 499.30 84.60 86.40 85.40 84.67 86.55 85.47
C52 489.10 85.10 86.10 83.60 85.07 86.04 83.57
C53 308.40 87.20 92.40 86.70 85.38 87.70 84.88
D54 416.10 86.40 89.50 85.10 85.63 87.81 84.33
D55 360.40 85.70 90.00 85.30 84.37 86.87 83.97
D56 441.30 85.90 87.30 84.10 85.38 86.21 83.58
D57 350.80 86.30 91.30 85.70 84.88 87.90 84.28

. .. ....

S - - •.. . 4 - 4 .

• °• - - °.. . ... . . .,-o. ,° °. " .° S .



TABLE A2-4

HUGHES 500 DIE
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT%%

A38 0.7646 86.85
A39 0.7359 85.81
A40 0.7498 86.24
A41 0.7490 87.07
A42 0.7438 85.27
A43 0.7474 86.20
A44 0.7540 86.70
B45 0.7466 86.68
B46 0.7385 85.33
B47 0.7399 85.19
B48 0.7311 86.50
B49 0.7340 84.91
C50 0.7163 85.82
C51 0.7216 84.67
C52 0.7201 85.07
C53 0.7334 85.38
D54 0.7083 85.63
055 0.7039 84.37
D56 0.7053 85.38
057 0.7098 84.88

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 30.87 63.08

R SQ. = 0.485 MEAN X 0.7327
R = 0.696 S.D. X 0.0176
STD.ERR = 0.577 MEAN Y = 85.70
CORREL 0.696 S.D. Y = 0.78
SAMPLE 20 TOT VAR = 0.61
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TABLE A2-5 L

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 30.87 63.08-

R S.045MEAN X =0.7327
R066S.D. X = 0.0176 .

STD.ERR 0.577 MEAN Y = .85.70

CORREL = 0.696 S.D. Y = 0.78
SAMPLE =20 TOT VAR = 0.61

SECOND ORDER EQUATION

y= A + BI *JC+ B2 9

Y = 364.60 + -794.49 *X + 564.50

R SQ. 0.075 MEAN X =0.7327
R 0.273 S.D. X =0.0176

STD.ERR 0.567 MEAN Y =85.70
SAMPLE 20 S.D. Y = 0.78
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TABLE A2-6

HUGHES 500 DIE
* CENTER LINE .

*ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT

A39 0.7359 85.72
A40 0.7498 86.48
A41 0.7490 86.60
A42 0.7438 86.34
A43 0.7474 85.90
A44 0.7540 85.66 .:

B45 0.7466 87.66
B46 0.7385 85.77
B47 0.7399 86.47
B48 0.7311 86.49
B49 0.7340 86.62
C50 0.7163 86.93
C51 0.7216 86.55
C52 0.7201 86.04
C53 0.7334 87.70
D54 0.7083 87.81
D55 0.7039 86.87
D56 0.7053 86.21
D57 0.7098 87.90

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT ..

* - 15.96 98.29

R SQ. = 0.163 MEAN X = 0.7327
R = 0.404 S.D. X = 0.0176

STD.ERR = 0.655 MEAN Y = 86.60
CORREL = -0.404 S.D. Y = 0.70
SAMPLE =20 TOT VAR = 0.49



* 
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TABLE A2-7

LINEAR REGRESSION EQUATION .- ..

Y= SLOPE * X + INTERCEPTZ-
- -15.96 98.29

R SQ. = 0.163 MEAN X = 0.7327
R = 0.404 S.D. X = 0.0176 ~ ~
STD.ERR= 0.655 ~MEAN Y = 86.60 Illll1111 .

COREL-0.04 S.D. Y = 0.70
SAMLE20TOT VAR = 0.49

ST.R ~= A + BI * X+ B2 f

y= 151.12 + -160.58 * X + 98.91

R Q.-0.386 MEAN X = 0.7327
RERR S.D. X = 0.0176
STDERR0.674 MEAN Y = 86.60
SAPE20 S.D. Y = 0.70

. . . . . .. . . . . . . . . . . . . .
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TABLE A2-8LA

HUGHES 500 D/E

RIGHT SIDELINE .

ANAL. DATE: 11-Mar-86 * p

EVENT X INPUT Y INPUT

A38 0.7646 87.25
A39 0.7359 85.91.
A40 0. 7498 86.54
A41 0.7490 86.37 -

A42 0.7438 86.37
A43 0.7474 87.10
A44 0.7540 85.90
B45 0.7466 86.38
B46 0.7385 83.53
B47 0.7399 86.29-
B48 0.7311 83.40
B49 0.7340 86.21
C50 0.7163 83.42
C51 0.7216 85.47
C52 0.7201 83.57
C53 0.7334 84.88
D54 0.7083 84.33
D55 0.7039 83.97
D56 0.7053 83.58
D57 0.7098 84.28

LINEAR REGRESSION EQUATION

- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -

Y SLOPE *X + INTERCEPT 2
- 59.65 41.53

R SQ. = 0.607 MEAN X = 0.7327
R = 0.779 S.D. X = 0.0176
STD.ERR = 0.870 MEAN Y = 85.24
CORREL = 0.779 S.D. Y = 1.35
SAMPLE =20 TOT VAR = 1.83

p.4.

.i



TABLE A2-9 AW
LINEAR REGRESSION EQUATION
-----------------------------

Y SLOPE *X + INTERCEPT
- 59.65 41.53

R SQ. = 0.607 MEAN X =0.7327
R = 0.779 S.D. X =0.0176

STD.ERR = 0.870 MEAN Y = 85.24
CORREL = 0.779 S.D. Y = 1.35
SAMPLE =20 TOT VAR = 1.83 ..

SECOND ORDER EQUATION
---------------------------------------------

y= A + Bi X B2
y= 322.60 + -709.71 *X + 526.20 ?

R SQ. = 0.518 MEAN X =0.7327
R 0.720 S.D. X =0.0176

STD.ERR = 0.880 MEAN Y = 85.24
SAMPLE =20 S.D. Y = 1.35
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A: 10-%r--86

TABLE A3-1

SLIARY M2-4L U.VEIS (0B)
DATA PROCESSED) PER IGAO (FITFCATJCIN PROCEDURES

HFL(XFYM: H1(1iES 500) D/E
OPERATION~: ICAO TAKEOFF

EVENT LEFT CENTER LINE RIGHT7 3 ffC
NIUhER SUIINE CENTR SlDELINE AVERAGE

SiTE 2 13

117 85.00 82.10 83.60 83.57
118 85.30 82.30 83.90 83.83
119 85.50 82.40 84.10 84.03
120 85.90 83.50 84.70 84.70
121 85.60 83.20 84.50 84.43
122 85.40 83.40 84.10 84.30

AVERAGE 85.45 82.82 84.15 84.14

SITD. D1W. 0.30 0.62 0.40 0.42

9TJ c.I1. 0.2Z5 0.51 0.33 0.34

.. *%



A: 10-IMfr-496

-~A.

TABLE A3-2

SUI4AY EM'J LEVIS (MB) .'d

DAITA F RXCFD PER ICA) CERrI'TATCN F 3PROCU

M IQI'IR: W90IE 50 DIE
CPERATiCN: ICAO UFD

EVEN LEFT CNR LINE RIGif 3 MIC

NIIER SIMfINE, CMME SIEINE AVERAGE

SHE 2/3 1 3/2

A38 86.10 83.70 87.20 85.67
A39 85.10 82.90 87.40 85.13
A.40 85.40 83.50 87.10 85.33
A.41 85.80 83.30 87.20 85.43
A.42 85.20 82.50 86.70 84.80
A.43 84.90 82.70 87.00) 84.87
A.44 84.90 82.40 86.30 84.53

AVERAGE 85.34 83.00 86.99 85.11

SMT. DEY. 0.46 0.51 0.37 0.40

9C1. C.I1. 0.34 0.37 0.27 0.29



• : - S C * -

A: 10-Mr-86

TABLE A3-3

I4ARY ER& LEVELS (dB)
DATA PROCXEM PER ICAO CER1'JFTCAT~CN F RXHURES

HELICTM: HUM 5 D/E
cPERATI(N: ICAO APPROACH

EVENT lIFT (ER LINE RI(XT 3 MIC

"II SIDLNE GE R SIELINE AVERAGE

SYE 3 1 2

Fl 86.20 89.30 87.50 87.67
F2 83.60 87.30 85.90 85.60 .
F3 85.60 90.50 87.00 87.70
F4 85.20 89.70 88.80 87.90
F5 83.40 87.10 86.60 85.70

85.30 88.50 86.60 86.80

AVERAGE 84.88 88.73 87.07 86.89

STD. DE. 1.13 1.35 1.00 1.04

907 C.I. 0.93 1.11 0.82 0.85

. .°*

5::.:

...............................................................................



(. .-

APPENDIX B (B1-B3) ~
qV\V.

AEROSPATIALE AS 350D, ASTAR

:

~. x

~\. ~.

~. ',

N.

a.

a,
'a

N.

...........................

...................... aa......-...
...................... , a-...,. ~,*.....*..'a**.a a a - -



L J
TABLE BI-1

TABLE NO. J.3-1.2 (REV. 2)

AEROSPATIALE AS-3500 HELICOPTER (ASTAR) DOT/TSC
3/13/86

CORRECTION DATA*

SITE: I CENTERLINE - CENTER JUNE 8,1983

ACOUSTIC TRACKING DATA (Meters)
- CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEEDfi,/sec)

* Ev EPNL SEL PtLT& ALa /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

500 FT. FLYOVER -- TARGET IAS 143 MPH.

N41 8.9 85.8 92.1 79.2 1.42 1.47 -0.51 0.72 140.7 170.7 269.6 150.0 237.0 62.6 63.9
N42 88.6 85.4 91.3 78.4 2.32 2.07 -0.70 - 145.5 180.7 318.8 150.0 264.6 62.6 63.9
143 89.9 86.5 93.3 79.2 1.53 1.39 -0.23 0.26 145.1 168.6 294.9 150.0 262.3 66.1 63.9
N44 88.7 85.6 91.2 78.4 1.31 1.24 -0.46 0.72 135.7 168.1 240.6 150.0 214.7 62.6 63.9

Av. 89.0 85.8 92.0 78.8 1.64 1.54 -0.47 0.57 141.8 172.0 281.0 150.0 244.7 63.5 63.9
q 0.6 0.5 1.0 0.5 0.46 0.36 0.19 0.27 4.6 5.9 33.6 0.0 23.6 1.8 0.0

90% CI 0.7 0.6 1.1 0.6 0.54 0.43 0.23 0.45 5.4 6.9 39.5 0.0 27.7 2.1 0.0

500 FT. FLYOVER-- TARGET IAS 130.5 MPH.

A22 87.2 84.1 90.0 76.7 1.03 0.88 -0.27 0.55 144.3 162.1 277.6 150.0 257.0 58.1 58.3
A23 88.2 84.5 92.1 78.6 2.52 2.01 -0.64 0.55 130.9 181.7 240.5 150.0 198.6 58.1 58.3
A24 88.1 84.6 91.2 77.6 1.05 0.88 -0.27 0.55 144.3 162.1 277.6 150.0 256.9 58.1 58.3
A25 88.6 85.1 91.0 77.8 1.72 1.47 -0.46 0.59 142.5 172.1 282.9 150.0 246.6 58.1 58.3
26 88.6 84.9 91.4 77.8 0.62 0.48 -0.13 0.59 143.4 155.4 260.6 150.0 251.5 58.1 58.3
A27 88.6 85.2 90.1 76.8 2.53 2.33 -0.67 0.59 154.0 183.6 418.7 150.0 342.0 58.1 58.3

Avg. 88.2 84.7 91.0 77.5 1.L8 1.34 -0.41 0.57 143.2 169.5 293.0 150.0 258.8 58.1 58.3
Std Dv 0.5 0.4 0.8 0.7 0.81 0.72 0.22 0.02 7.3 11.5 63.5 0.0 46.4 0.0 0.0
901 CI 0.4 0.3 0.6 0.6 0.67 0.59 0.18 0.02 6.0 9.5 52.2 0.0 38.2 0.0 0.0

500 FT. FLYOVER -- TARGET IAS 116 MPH.

828 87.6 83.6 91.6 77.4 2.08 1.49 -0.25 0.41 164.4 165.4 615.1 150.0 557.8 52.7 51.9
829 NO TRACKING DATA
B30 85.7 82.1 88.2 74.4 -0.04 -0.14 0.14 - 134.2 146.8 204.8 150.0 209.3 52.7 51.9
831 85.9 82.4 87.9 73.9 1.08 0.91 -0.17 - 141.2 161.7 258.4 150.0 239.7 527 51.9

Av . 86.4 82.7 89.2 75.2 1.04 0.75 -0.09 0.41 146.6 158.0 359.4 150.0 335.6 52.7 51.9 '+
St" Dv 1.0 0.8 2.0 1.9 1.06 0.83 0.21 - 15.8 9.9 223.1 0.0 193.1 0.0 0.0
90% CI 1.7 1.3 3.4 3.2 1.79 1.39 0.35 - 26.6 16.7 376.1 0.0 325.5 0-0 0.0

500 FT. FLYOVER-- TARGET IAS 101.5 MPH.

C32 87.7 84.0 90.2 75.1 2.19 1.72 -0.14 - 153.8 172.1 389.3 150.0 339.4 48.7 45.4
C33 NO TRACKING DATA
C34 87.8 84.2 89.9 76.6 1.86 1.58 -0.55 0.60 115.4 174.2 192.9 150.0 166.1 44.7 45.4
C35 87.2 83.4 88.7 75.4 1.07 0.82 -0.32 0.60 94.7 162.1 162.7 150.0 150.5 44.7 45.4 b.
C36 87.2 84.0 88.9 75.4 1.23 1.05 -0.47 0.72 136.7 165.5 241.5 150.0 218.9 43.8 45.4

Av . 87.5 83.9 89.4 75.6 1.59 1.29 -0.37 0.64 125.2 168.5 246.6 150.0 218.7 45.5 45.4
Stl Dy 0.3 0.4 0.7 0.6 0.53 0.43 0.18 0.07 25.7 5.6 100.5 0.0 85.6 2.2 0.090% Cl 0.4 0.4 0.9 0.7 0.62 0.50 0.21 0.12 30.2 6.6 118.3 0.0 100.7 2.6 0.0

500 FT. FLYOVER -- TARGET IAS 86 MPH.

MS 87.3 84.3 89.1 75.6 -0.05 -0.15 -0.08 0.64 128.7 146.7 188.0 150.0 192.2 37.1 38.4 N

M46 87.2 83.6 89.9 76.3 2.12 1.90 -0.74 - 108.0 179.7 188.9 150.0 157.7 37.1 38.4
1147 86.4 83.1 88.2 74.8 1.12 0.98 -0.44 0.67 127.7 163.9 207.1 150.0 189.6 37.1 38.4
148 85.9 82.6 87.1 74.1 0.95 0.77 -0.38 - 106.8 161.0 168.2 150.0 156.7 37.1 38.4

A v 86.7 83.4 88.6 75.2 1.03 0.87 -0.41 0.65 117.8 162.8 188.1 150.0 174.0 37.1 38.4, J
St",Dv 0.7 0.7 1.2 0.9 0.89 0.84 0.27 0.02 12.0 13.5 15.9 0.0 19.5 0.0 0.0
90% CI 0.8 0.8 1.4 1.1 1.05 0.99 0.32 0.09 14.2 15.9 18.7 0.0 22.9 0.0 0.0

- Data Corrected Using 'Sibpliied Procedure'

.. . . . . . .. . . . . . . . . . . . . . . . .



TABLE B1-2

TABLE NO. J.3-2.2 (REV. 2)

AEROSPATIALE AS-3500 HELICOPTER (ASIAR) DOT/TSC
3/13/86

CORRECTION DATA'

SITE: 2 SIDELINE - 150 N. SOUTH JUNE 8,1983

ACOUSTIC TRACKING DATA (Metes)
CORRECTED CORRECTIONS (80) ANMLE (ACTUAL) (REFERENCE) SPEED(msec)

Ev EPNL SEL PNLT.k ALm Ai(P) /\I(A) /\2 A3 (Deg) CPA SR CPAR SRR GRNO REF

500 FT. FLYOVER -- TARGET IAS 143 NPH.

MI 87.7 84.8 90.1 77.4 1.30 0.96 -0.31 0.90 149.6 226.6 448.2 212.1 419.6 62.6 63.9
N42 86.3 83.0 88.2 75.2 1.48 1.19 -0.41 - 133.5 234.2 322.7 212.1 292.3 62.6 63.9
l43 88.4 85.9 91.3 78.2 0.86 0.78 -0.05 0.32 138.7 225.1 341.4 212.1 321.7 66.1 63.9
N44 86.7 84.7 87.6 76.2 0.66 0.68 -0.8 0.69 110.4 224.7 239.8 212.1 226.4 62.6 63.9

A . 87.3 84.6 89.3 76.8 1.07 0.90 -0.26 0.64 133.1 227.6 338.0 212.1 315.0 63.5 63.9
St" 1.0 1.2 1.7 1.3 0.38 0.22 0.15 0.29 16.5 4.5 85.7 0.0 80.3 1.8 0.0901 C] 1.1 1.4 2.0 1.6 0.45 0.26 0.18 0.50 19.4 5.2 100.8 0.0 94.5 2.1 0.0

500 FT. FLYOVER -- TARGET IAS 130.5 NPH.

A22 86.8 84.3 89.5 76.7 0.62 0.45 -0.14 0.69 109.4 220.2 233.4 212.1 224.8 56.1 58.3
A23 86.0 83.2 87.3 75.7 1.41 1.15 -0.35 0.53 120.8 234.9 273.4 212.1 246.9 58.1 58.3
A24 87.1 84.7 89.6 77.5 0.58 0.47 -0.14 0.69 98.2 220.2 222.5 212.1 214.3 58.1 58.3
A25 84.8 82.5 85.7 74.0 0.92 0.80 -0.25 0.56 98.0 227.7 229.9 212.1 214.2 58.1 58.3
A26 86.7 84.1 89.6 76.3 0.32 0.24 -0.06 0.74 131.3 215.2 286.5 212.1 282.4 58.1 58.3
A27 85.4 82.9 88.0 75.8 1.49 1.20 -0.37 0.56 114.7 236.4 260.2 212.1 233.4 58.1 58.3

Av . 86.1 83.6 88.3 76.0 0.89 0.72 -0.22 0.63 112.1 225.8 251.0 212.1 236.0 58.1 50.3
StD 0.9 0.9 1.6 1.2 0.47 0.40 0.13 0.09 13.0 8.7 26.1 0.0 25.9 0.0 0.0

90% CI 0.7 0.7 1.3 1.0 0.39 0.33 0.10 0.07 10.7 7.1 21.5 0.0 21.3 0.0 0.0

500 FT. FLYOVER -- TARGET [AS 116 MPH.

828 85.8 83.4 87.8 75.4 0.81 0.60 -0.09 0.51 99.5 222.7 225.8 212.1 215.1 52.7 51.9
829 84.8 82.5 85.8 74.0 0.74 0.58 -0.09 0.39 110.6 223.2 238.6 212.1 226.7 52.7 51.9830 85.0 82.6 87.0 74.6 0.08 -0.04 0.12 - 101.6 209.3 213.6 212.1 216.5 52.7 51.9

831 83.4 81.4 84.4 72.6 0.61 0.47 -0.05 - 119.8 220.0 253.5 212.1 244.4 52.7 51.9

Av. 84.7 82.5 86.2 74.1 0.56 0.40 -0.03 0.45 107.9 218.8 232.9 212.1 225.7 52.7 51.9
Stl 1.0 0.8 1.5 1.2 0.33 0.30 0.10 0.08 9.3 6.5 17.1 0.0 13.5 0.0 0.0
907 CI 1.2 0.9 1.7 1.4 0.39 0.35 0.12 0.38 10.9 7.7 20.1 0.0 15.9 0.0 0.0

500 FT. FLYOVER -- TARGET IAS 101.5 MPH.

C32 84.5 82.0 86.2 73.7 0.96 0.83 0.08 - 114.3 227.6 249.7 212.1 232.7 48.7 45.4
C33 NO TRACKING DATA
C34 83.9 81.6 85.3 72.9 1.06 0.89 -0.32 0.57 117.1 229.2 257.6 212.1 238.4 44.7 45.4
C35 - 83.1 87.3 74.4 0.63 0.49 - 0.75 93.4 220.3 220.7 212.1 212.5 44.7 45.4
C36 83.1 81.2 84.5 72.4 0.71 0.59 -0.31 0.68 115.0 22.8 245.7 212.1 234.0 43.8 45.4

Av . 83.8 82.0 85.8 73.3 0.84 0.70 -0.18 0.67 109.9 225.0 243.4 212.1 229.4 45.5 45.4
St." D 0.7 0.8 1.2 0.9 0.20 0.19 0.23 0.09 11.1 4.2 16.0 0.0 11.5 2.2 0.0
90Z Cl 1.1 1.0 1.4 1.0 0.24 0.22 0.38 0.15 13.1 4.9 18.8 0.0 13.6 2.6 0.0

500 FT. FLYOVER -- TARGET IAS 86 MRH.

M5 - 80.6 86.2 73.9 0.09 -0.03 - 0.80 67.0 209.2 227.4 212.1 230.5 37.1 38.4
" M6 84.4 81.9 85.0 72.1 1.32 1.07 -0.47 - 97.2 233.4 235.3 212.1 213.8 37.1 38.4

M7 85.2 82.6 86.5 74.0 0.72 0.55 -0.30 0.84 104.7 221.5 229.0 212.1 219.3 37.1 38.4
M48 83.0 80.9 83.8 71.0 0.47 0.44 -0.26 - 115.9 219.5 243.9 212.1 235.8 37.1 38.4

" A/. 84.2 81.5 85.4 72.8 0.65 0.51 -0.34 0.82 96.2 220.9 233.9 212.1 224.8 37.1 38.4 r

StDv 1.1 0.9 1.2 1.5 0.52 0.45 0.11 0.03 20.9 9.9 7.5 0.0 10.1 0.0 0.0
90% CI 1.9 1.1 1.5 1.7 0.61 0.53 0.19 0.13 24.6 11.7 8.8 0.0 11.8 0.0 0.0

9- DOta Corrected Using 'Sii pified Procedure'



TABLE BI-3

TABLE NO. J.3-3.2 (REV. 2)

AEROSPATIALE AS-3500 HELICOPTER (ASTAR) DOT/TSC
3/13/86 .-.-

CORRECTION DATA* 3113186

SITE: 3 SIDELINE - 150 M. NORTH JUNE 8,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED( dsec)

Ev EPNL SEL PNLT AL% /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRNO REF

500 FT. FLYOVER -- TARGET IAS 143 MPH.

M I NO TRACKING DATA
N42 87.5 85.2 89.4 77.2 1.41 1.28 -0.44 - 139.5 235.7 363.2 212.1 326.8 62.6 63.9
M43 86.4 84.2 88.2 76.9 0.85 0.83 -0.07 0.25 131.3 226.5 301.4 212.1 282.2 66.1 63.9
N44 88.2 85.7 90.2 77.9 0.95 0.77 -0.30 0.90 102.7 226.1 231.8 212.1 217.5 62.6 63.9

Avg. 87.4 85.0 89.3 77.3 1.07 0.96 -0.27 0.57 124.5 229.5 298.8 212.1 275.5 63.8 63.9
Std Dv 0.9 0.8 1.0 0.5 0.30 0.28 0.19 0.46 19.3 5.4 65.7 0.0 55.0 2.0 0.0
90! CI 1.6 1.3 1.7 0.9 0.50 0.47 0.31 2.05 32.6 9.2 110.8 0.0 92.7 3.5 0.0 :- --

500 FT. FLYOVER -- TARGET lAS 130.5 WP.

022 84.8 82.3 87.3 75.1 0.74 0.54 -0.16 0.53 122.3 221.6 262.3 212.1 251.1 58.1 58.3
A23 87.4 84.5 90.0 76.4 1.42 1.18 -0.37 0.69 130.9 236.4 312.6 212.1 280.5 58.1 58.3
A24 84.5 82.4 87.0 75.0 0.25 0.16 -0.16 0.53 109.3 221.7 234,9 212.1 224.7 58.1 58.3
A25 86.6 84.1 88.2 75.9 1.15 0.91 -0.27 0.74 101.6 229.6 234.4 212.1 216.6 58.1 58.3
A26 NO TRACKING DATA
A27 87.2 84.3 89.5 76.8 1.57 1.30 -0.39 0.74 104.6 238.2 246.1 212.1 219.2 58.1 58.3

Ag. 86.1 83.5 88.4 75.9 1.03 0.82 -0.27 0.65 113.7 229.5 258.1 212.1 238.4 58.1 58.3
Std Dv 1.4 1.1 1.3 0.8 0.54 0.47 0.11 0.11 12.4 7.9 32.5 0.0 27.2 0.0 0.0
90% CI 1.3 1.0 1.2 0.7 0.51 0.45 0.11 0.10 11.8 7.5 31.0 0.0 25.9 0.0 0.0

500 FT. FLYOVER -- TARGET IAS 116 MPH.

828 84.1 81.3 85.5 73.3 0.86 0.68 -0.11 0.39 94.0 224.1 224.7 212.1 212.6 52.7 51.9
829 86.6 83.8 87.9 75.5 0.88 0.69 -0.12 0.51 90.6 224.7 224.7 212.1 212.1 52.7 51.9
B0 83.4 81.6 84.5 72.9 0.11 0.01 0.10 - 73.6 210.6 219.6 212.1 221.2 52.7 51.9
831 85.8 83.2 87.4 74.9 0.75 0.54 -0.07 - 110.7 221.4 236.7 212.1 226.8 52.7 51.9

Ag. 85.0 82.5 86.3 74.1 0.65 0.48 -0.05 0.45 92.2 220.2 226.4 212.1 218.2 52.7 51.9
Std Dv 1.5 1.2 1.6 1.3 0.36 0.32 0.10 0.08 15.2 6.6 7.3 0.0 7.1 0.0 0.0
90% CI 1.7 1.5 1.9 1.5 0.43 0.38 0.12 0.38 17.9 7.7 8.6 0.0 8.3 0.0 0.0

500 FT. FLYOVER -- TARGET IAS 101.5 MPH.

C32 85.8 83.5 86.3 74.1 1.11 0.88 0.06 - 87.6 229.1 229.3 212.1 212.3 48.7 45.4
C33 NO TRACKING DATA
C34 86.0 83.3 86.8 74.0 1.26 0.99 -0.34 0.75 109.6 230.7 244.8 212.1 225.1 44.7 45.4
C35 85.9 82.5 84.9 72.2 0.67 0.53 -0.21 0.57 82.0 221.7 223,9 212.1 214.2 44.7 45.4
C36 85.9 83.2 87.0 74.4 0.81 0.64 -0.33 0.90 114.8 224.2 246.9 212.1 233.6 43.8 45.4

Avq. 85.9 83.1 86.2 73.7 0.96 0.76 -0.20 0.74 98.5 226.4 236.2 212.1 221.3 45.5 45.4
Std Dv 0.1 0.4 0.9 1.0 0.27 0.21 0.19 0.17 16.1 4.2 11,4 0.0 9.9 2.2 0.0
907 CI 0.1 0.5 1.1 1.1 0.32 0.25 0.22 0.28 19.0 4.9 13.4 0.0 11.7 2.6 0.0

5"0 FT. FLYOVER -- TARGET IAS 86 MPH.

M45 83.7 81.4 84.8 72.2 0.14 0.03 -0.13 0.61 100.5 210.6 214.2 212.1 215.8 37.1 38.4
M46 85.6 82.8 86.6 73.9 1.45 1.13 -0.49 - 103.9 234.9 242.0 212.1 218.5 37.1 38.4
,,7 83.9 81.2 85.4 72.4 0.73 0.57 -0.32 0.64 100.0 223.0 226.4 212.1 215.4 37.1 38.4
M49 85.2 82.6 86.3 73.5 0.66 0.48 -0.29 - 102.4 220.9 226.2 212.1 217.2 37.1 38.4

Dv 84.6 82.0 85.7 73.0 0.74 0.55 -0.31 0.62 101.7 222.3 227.2 212.1 216.7 37.1 38.4
St3 O 0.9 0.8 0.8 0.8 0.54 0.45 0.15 0.02 1.8 10.0 11.4 0.0 1.4 0.0 0.0
90% CI 1.1 0.9 1.0 1.0 0.63 0.53 0.17 0,09 2.1 11,7 13,4 0.0 1.7 0.0 0.0

--ati Corrected Using 'Siaplified Procedure'
4..--- %
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TABLE B2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 10-Mar-86

AEROSPATIALE AS 350D ASTAR
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM # 4"'.'
A 113.00 59.00 386.00 35.10 0.8064
B 100.00 59.00 386.00 35.10 0.7868
C 88.00 59.00 386.00 35.10 0.7686
M 74.00 59.00 386.00 35.10 0.7474
N 124.00 59.00 386.00 35.10 0.8231

TEMPERATURE 77 degrees F (25 degrees C) i

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 113.00 77.00 386.00 35.10 0.7928
B 100.00 77.00 386.00 35.10 0.7735
C 88.00 77.00 386.00 35.10 0.7556
M 74.00 77.00 386.00 35.10 0.7348
N 124.00 77.00 386.00 35.10 0.8091

TARGET CONDITIONS

SERIES DESCRIPTION
A 500 FT. LFO IAS = 113 KTS.
B 500 FT. LFO IAS = 100 KTS.
C 500 FT. LFO IAS = 88 KTS.
M 500 FT. LFO IAS = 74 KTS.
N 500 FT. LFO IAS = 124 KTS.

• 386.00 RPM = 100% ROTOR SPEED

... .,,-.,

. . . . . . . .. . . . . ..



TABLE B2-2 ",

ACTUAL TEST CONDITIONS ANAL. DATE: 10-Mar-86 .

AEROSPATIALE AS 350D ASTAR

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A22 112.89 73.00 385.00 35.10 0.7940
A23 112.89 73.00 385.00 35.10 0.7940
A24 112.89 73.00 385.00 35.10 0.7940
A25 112.89 74.00 385.00 35.10 0.7932
A26 112.89 74.00 385.00 35.10 0.7932
A27 112.89 74.00 385.00 35.10 0.7932
B28 102.47 74.00 385.00 35.10 0.7777
B29 102.47 74.00 385.00 35.10 0.7777
B30 NA 74.00 385.00 35.10 NA
B31 NA 74.00 385.00 35.10 NA

C32 NA 74.00 385.00 35.10 NA
C33 94.66 74.00 385.00 35.10 0.7660
C24 86.84 73.00 385.00 35.10 0.7551
C35 86.84 73.00 385.00 35.10 0.7551
C36 85.10 73.00 385.00 35.10 0.7525
M45 72.08 73.00 385.00 35.10 0.7330
M46 NA 73.00 385.00 35.10 NA
M47 72.08 74.00 385.00 35.10 0.7324

M48 NA 74.00 380.00 35.10 NA
N41 121.58 73.00 385.00 35.10 0.8069
N42 NA 73.00 385.00 35.10 NA
N43 128.52 73.00 385.00 35.10 0.8173
N44 121.58 73.00 385.00 35.10 0.8069

.1



TABLE B2-3

ACTUAL TEST NOISE DATA
ANAL. DATE: 10-Mar-86

AEROSPATIALE AS 350D ASTAR

TEST ---- AS MEAS. PNLTM ---- -- PNLTM 492 FOOT NORM. -
EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT
A22 535.70 86.00 88.40 88.20 86.38 89.14 88.58
A23 600.00 85.40 89.00 87.90 86.34 90.72 88.84
A24 535.80 86.20 89.60 88.40 86.58 90.34 88.78
A25 568.60 84.20 88.70 86.40 84.87 89.95 87.07
A26 513.90 NA 90.10 88.50 NA 90.48 88.69
A27 606.40 85.90 87.00 86.50 86.90 88.81 87.50
B28 546.70 84.20 89.10 86.50 84.68 90.01 86.98
B29 549.30 84.60 NA 86.50 85.10 NA 87.00
B30 485.50 84.40 88.20 86.90 84.34 88.08 86.84
B31 534.60 NA 86.90 86.70 NA 87.62 87.07
C32 568.50 85.30 88.00 85.10 85.97 89.25 85.77
C33 562.80 NA 88.60 NA NA 89.76 NA
C24 575.40 83.60 87.40 84.80 84.33 88.76 85.53
C35 536.00 83.70 87.00 85.90 84.09 87.74 86.29
C36 547.00 83.10 86.90 85.30 83.58 87.82 85.78
M45 485.30 84.10 88.50 85.30 84.04 88.38 85.24
M46 593.50 83.70 87.70 85.10 84.59 89.32 85.99
M47 541.60 84.00 86.50 84.90 84.44 87.33 85.34
M48 532.30 83.30 86.20 85.60 83.65 86.88 85.95
N41 563.90 NA 90.00 87.90 NA 91.18 88.53
N42 596.80 86.70 89.00 88.00 87.62 90.67 88.92
N43 557.20 87.10 91.50 90.10 87.67 92.58 90.67
N44 555.50 86.20 89.20 88.30 86.76 90.25 88.86

. . . . . . .- -."
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TABLE B2-4

AEROSPATIALE AS 350D ASTAR
LEFT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT

A22 0.7940 86.38
A23 0.7940 86.34 .

A24 0.7940 86.58
A25 0.7932 84.87 r
A26 0.7932 NA
A27 0.7932 86.90
B28 0.7777 84.68
B29 0.7777 85.10
B30 NA 84.34
B31 NA NA
C32 NA 85.97
C33 0.7660 NA
C24 0.7551 84.33
C35 0.7551 84.09
C36 0.7525 83.58
M45 0.7330 84.04
M46 NA 84.59
M47 0.7324 84.44
M48 NA 83.65
N41 0.8069 NA
N42 NA 87.62
N43 0.8173 87.67
N44 0.8069 86.76

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 42.52 52.38

R SQ. = 0.761 MEAN X = 0.7769
R = 0.872 S.D. X = 0.0269

STD.ERR = 0.668 MEAN Y = 85.41
CORREL = 0.872 S.D. Y = 1.31
SAMPLE =14 TOT VAR = 1.72



j TABLE B2-5

S LINEAR REGRESSION EQUATION
- .b.---- - - - -

Y = SLOPE * X + INTERCEPT
- 42.52 52.38

R SQ. = 0.761 MEAN X = 0.7769
R = 0.872 S.D. X = 0.0269

STD.ERR = 0.668 MEAN Y = 85.41
CORREL = 0.872 S.D. Y = 1.31 %'

SAMPLE - 14 TOT VAR = 1.72

111l1111111111111l1111111l11111111111111llll llil11111111i!

SECOND ORDER EQUATION

Y = A + BI * X + B2 *X'

Y = 412.94 + -892.58 * X + 605.58 *X'

R SQ. = 0.673 MEAN X = 0.7769
R = 0.821 S.D. X = 0.0269

STD.ERR = 0.561 MEAN Y = 85.41

SAMPLE - 14 S.D. Y = 1.31

** *.' -o- -: -:--
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TABLE B2-6

AEROSPATIALE AS 350D ASTAR
CENTER LINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
- - - - - - - - - - - - - - - -- - - - - - - - - - -

A22 0.7940 89.14
A23~~. 0.90 07

A24 0.7940 90.72
A25 0.7940 89.94
A26 0.7932 9.95
A27 0.7932 90.81
A28 0.7932 88.81
B29 0.7777 90.0
B39 0.7777.NA

B31 NA 87.62 *
C32 NA 89.25
C33 0.7660 89.76
C24 0.7551 88.76
C35 0.7551 87.74
C36 0.7525 87.82
M45 0.7330 88.38
1446 NA 89.32
M47 0.7324 87.33
M48 NA 86.88
N41 0.8069 91.18
N42 NA 90.67
N43 0.8173 92.58
N44 0.8069 90.25

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 44.72 54.74

R SQ. = 0.720 MEAN X = 0.7790
R 0.848 S.D. X = 0.0266

STD.ERR = 0.768 MEAN Y = 89.58 .*~-

CORREL = 0.848 S.D. Y = 1.40
SAMPLE =16 TOT VAR = 1.97



TABLE B2-7

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 44.72 54.74

R SQ. = 0.720 MEAN X 0.7790
R - 0.848 S.D. X =0.0266

STD.ERR = 0.768 MEAN Y = 89.58
CORREL = 0.848 S.D. Y 1.40
SAMPLE =16 TOT VAR = 1.97

SECOND ORDER EQUATION

y= A + BI *J + B2
Y = 298.67 +. -587.18 *X + 408.76 *X1 aw

R SQ. = 0.617 MEAN X -0.7790
R = 0.786 S.D. X -0.0266
STD.ERR = 0.752 MEAN Y - 89.58
SAMPLE =16 S.D. Y 1.40

1.2 '
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TABLE B2-8

AEROSPATIALE AS 350D ASTAR
RIGHT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT

------ 0-7--40--88.58-- -----
A22 0.7940 88.8*
A24 0.7940 88.84

A25 0.7932 87.07
A26 0.7932 88.69
A27 0.7932 87.50
B28 0.7777 86.98 i
B.29 0.7777 87.00
B30 NA 86.84
B31 NA 87.07
C32 NA 85.77
C33 0.7660 NA
C24 0.7551 85.53
C35 0.7551 86.29
C36 0.7525 85.78
M45 0.7330 85.24
M46 NA 85.99
M47 0.7324 85.34
M48 NA 85.95
N41 0.8069 88.53
N42 NA 88.92
N43 0.8173 90.67
N44 0.8069 88.86

LINEAR REGRESSION EQUATION
----------- -----------------------------------------

Y SLOPE * X + INTERCEPT
= 55.82 43.95

R SQ. = 0.860 MEAN X = 0.7798
R = 0.928 S.D. X = 0.0264
STD.ERR = 0.614 MEAN Y = 87.48
CORREL = 0.928 S.D. Y = 1.59
SAMPLE =16 TOT VAR = 2.52

4"~



TABLE B2-9

.9 LINEAR REGRESSION EQUATION J

Y SLOPE *X + INTERCEPT
- 55.82 43.95

R SQ., 0.860 MEAN X = 0.7798
R = 0.928 S.D. X = 0.0264
STD.ERR = 0.614 MEAN Y = 87.48
CORREL = 0.928 S.D. Y = 1.59
SAMPLE =16 TOT VAR = 2.52

SECOND ORDER EQUATION

y=A + BI * X + B2 1

Y = 336.58 + -702.61 * X + 490.84 mx
R SQ. = 0.781 MEAN X = 0.7798
R = 0.884 S.D. X = 0.0264

STD.ERR = 0.552 MEAN Y = 87.48
SAMPLE =16 S.D. Y = 1.59

*1.A

IN U



. . .. .

FIGURE B2-4

ol .4.

z 0
9 0

Cf;
*N 14r

Id

V)m

zo C

oW

< w

cn ~ze

00

0

* 0
* 0

<00T)0 r 0 0000 2 0N0 00

(BP) rJ.l1Nd



A: 10-Mar-86

TABLE B3-1 '

S -ARY ERC LEVELS (dB)
DATA PROSEU PER ICAO CEKMCATION PRO'EERES

HELIPMh: AERCPATLALE AS-350DU PSAR
PFERATRN: ICAO TAKEI F

EVF1( LFT CENTIR LINE RIJ(IF 3 WIC
NUIBER SIIE M SIINE AVERAGE .-

SITE 2 1 3

El I NA 87.90 88.20 O.0"-
E12 NA NA NA 0.00
E13 NA 86.20 86.80 0.00
El5 86.8o 86.10 86.40 86.43
E16 87.70 86.90 87.90 87.50
E17 87.80 88.00 87.30 87.70

AVERAGE 87.43 87.02 87.32 87.21

SiD. DEV. 0.55 0.90 0.75 0.68

9fC.I. 0.93 0.86 0.71 1.15

.. .-.-.



A: 134Mar-86 ~.

TABLE B3-2

IMTA SIMM4AY EPNL LEV1ELS (MB)
DATAPROESSED PER ICAO~ CERICAM ROCELUX1RES

HELUa'f ER: AEROSPATIALE AS-35D ASIAR
CIPERATI: ICAO LEO

EVENT LfT (B{Th LNE RI(HF ~ 3 WIC

N114ER SIIFINE MM~JE SINE AVERAGE,

SIME 2/3 1 3/2

A22 84.80 87.60 86.80 86.40
A23 86.(X) 88.20 87.40 87.20
A24 84.50 88.10 87.10 86.57
A25 84.8D 88.60 86.60 86.67
A26 NA 88.60 86.70 0.00)
A27 85.40 88.60 87.20 87.07

AVERAGE 85.10 88.28 86.97 86.78

Sfl). DEV. 0.60 0.40 0.31 0.34

9(r'. . 0.57 0.33 0.26 0.32



A: 10-Mr-86

"* .-

TABLE B3-3

SU44ARY EPNL IEVFIS (dB)
DATA PROCSSED PER ICAD C1XP1CAnCN PRXEURES __

HELIOM: AERCSPATIALE AS-350D ASTAR
OPERATIC: ICAO APPROACH

EVE9f LET CE R LINE RIG-r 3 MIC

SEBELINE M R SIDLINE AVER-

SITE 3 1 2

Fl 89.90 93.90 87.40 90.40
F2 87.80 93.90 86.80 89.50
F3 88.10 94.10 86.80 89.67
F4 88.60 94.20 NA 0.00 . ".
F5 88.20 93.40 86.70 89.43
F6 88.30 93.80 NA 0.00
FS 88.00 92.30 87.20 89.17
F9 89.10 93.20 86.80 89.70

AVEAC 88.50 93.60 86.95 89.64 .. "

SID. DE. 0.69 0.62 0.28 0.42

9(V. C.I. 0.46 0.42 0.23 0.34

. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .



APPENDIX C (C1-C3)

AEROSPATIALE AS 355F, TWINSTAR
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TABLE CI-I

TABLE NO. J.2-1.1 (REV.2)

AEROSPATIALE SA-355F HELICOPTER (TWINSTAR) DOT/TSC
3/12/86 -

CORRECTION DATA*

S ITE- I CENTERLINE - CENTER JUNE 7,1983
ACOUST IC TRACKING DATA (Keters) """,

CORRECTED CORRECTIONS d!) ANGLE (ACTUAL) (REFERENCE) SPEED(./sec)

Ev EPtN. SEL P4LTik ALs /\I(P) /\I(A) /\2 /\3 (Beg) CPA SR CPAR SRR GRN40 REF

500 FT. MLOVER -- TARGET IAS 130.5 K4PH. i

Al 888 055,0 920 780 0.17 0.18 -0.05 048 1297 154.6 201.0 1500 195.0 59 0 58.3 . .;

A2 89.2 85.3 91.7 77.9 -0.93 -0.85 0.30 0.48 142.4 138.8 227.5 150.0 245.8 59.0 58.3
Q 88.8 84.9 92.2 78.5 -0.73 -0.66 0.25 0.48 132.4 141.2 191.3 150.0 203.2 59.0 58.3
A4 9.4 85.6 91.8 78.0 -0.49 -0.42 0.23 0.38 132.2 144.7 195.3 150.0 202.4 59.9 58.3
" 88.2 84.7 91.6 76.8 0.14 0.20 0.02 0.38 142.2 154.3 251.9 150.0 244.9 59.9 58.3
A6 89.1 85.2 92.0 78.1 -0.50 -0.43 0.20 0.46 131.9 144.8 194.7 150.0 201.7 59.5 58.3

Avg. 88.9 05,1 91.9 77.9 -0.39 -0.33 0.16 0.44 135.1 146.4 210.3 150.0 215.5 59.4 58.3
"dD 0.4 0.3 0.2 0.6 0.45 0.43 0.14 0.05 5.6 6.6 24.3 0.0 23.3 0.4 0.0

902 CI 0.4 0.3 0.2 0.5 0.37 0.36 0.12 0.04 4.6 5.4 20.0 0.0 19.1 0.4 0.0

500 FT FLYOVER -- TARGET IAS 116 MPH.

B 87.6 84.0 89.8 76.0 -0.45 -0.39 0.18 0.46 120.4 145.1 168.1 150.0 173.8 52.7 51.9
89 87.6 84.0 91.2 76.7 0.38 0.33 -0.19 0.67 139.2 157.2 240.5 150.0 229.5 51.4 51.9
610 87.4 83.8 89.8 75.9 -0.08 -0.04 -0.08 0.74 126.1 150.5 186.3 150.0 185.7 51.0 51.9
811 87.3 83.7 90.1 76.4 0.03 0.06 -0.20 0.89 131.5 152.3 203.4 150.0 200.3 50.1 51.9
812 88.1 84.5 8. 76.1 0.55 0.56 -0.18 0.53 128.4 160.5 204.7 150.0 191.3 52.3 51.9
B13 87.8 84.0 90.7 77.0 1.01 0.95 -0.52 0.89 128.6 167.8 214.7 150.0 192.0 501 51992
Ong 87.6 84.0 90.3 76.4 0.24 0.24 -0.16 0.70 129.0 155.6 202.9 150.0 195.4 51.3 51.8
S D 0.3 0.3 0.6 0.4 0.52 0.47 0.23 0.18 6.2 8.0 24.7 0.0 18.8 1.1 0.0 -

901 CI 0.2 0.2 0.5 0.4 0.42 0.39 0.19 0.15 5.1 6.6 20.3 0.0 15.5 0.9 0.0 I M

500 FT. FLYOVER -- TARGET 1AS 101.5 PH.

C14 86.7 83.2 89.9 76.2 0.46 0.45 -0.58 0.68 127.1 159.2 199.5 150.0 188.0 45.2 49.4
C15 86,8 83.4 89.4 75.6 -0.94 -0.88 -0.16 0.75 124,6 138.0 167.6 150.0 182.2 44.7 49.4
C16 87.0 83.6 90.3 76.6 -0.34 -0.28 -0.28 0.61 141.5 146.9 236.3 150.0 241.2 45.6 49.4
C17 85.7 82.3 88.0 73.9 -0.78 -0.74 -0.12 -0.52 124.9 139.8 170.4 150.0 182.8 45.6 49.4
C18 85.9 82.5 88.6 74.6 -0.27 -0.24 -0.30 -0.52 123.3 147.6 176.5 150.0 179.4 45.6 49.4

A. 86.4 83.0 89.3 75.4 -0.37 -0.34 -0.29 0.20 128.3 146.3 190.1 150.0 194.7 45.3 49.4
9-.' 0.6 0.6 1.0 1.1 0.55 0.52 0.18 0.66 7.5 8.4 28.7 0.0 26.2 0.4 0.0
"I 9 ! 0.6 0.5 0.9 1.1 0.52 0.50 0.17 0.63 7.2 8.0 27.4 0.0 24.9 0.4 0.0

4- Dat& Corrected Usin 'Simplified Procedure'

... *.. .. . .'.,.'-



TABLE C1-2

TABLE NO. J.2-1.3 (REV.2)

AEROSPATIALE SA-355F HELICOPTER (TWINSTAR) DOT/TSC3/12/86 " -

CORRECTION DATA*

SITE: 1 CENTERLINE - CENTER JUNE 7,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (d) ANGLE (ACTUAL) (REFERENCE) SPEED(s/sec) ,

---------------------------------------- ----- ---------------------------- -------------
Ev EPHL SEL PNLTs ALs /\i(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF --

TAKEOFF -- TARGET lAS 63 MPH. STANDARD (SEE TEXT)

638 87.0 83.9 86.9 73.0 -3.87 -3.73 1.68 - 127.6 128.2 161.8 186.6 235,4 31.3 28.2 J,
639 86.2 83.4 86.2 72.8 -3.49 -3.16 1.50 - 103.4 135.2 139.0 186.6 191.8 31.3 28.2

G40 87.2 83.9 88.1 73.7 -3.85 -3.75 1.75 - 123.5 127.7 153.2 186.6 223.8 31.7 28.2

641 87.0 83.9 87.5 73.5 -2.76 -2.71 0.96 - 120.1 142.0 164.1 186.6 215.7 28.6 28.2

Avg. 86.9 83.8 87.2 73.3 -3.49 -3.34 1.47 - 118.7 133.3 154.5 186.6 216.7 30.7 28.2 -

Std Dv 0.5 0.2 0.8 0.4 0.52 0.50 0.36 - 10.6 6.7 11.3 0.0 18.5 1.4 0.0 U
90% C 0.5 0.3 0.9 0.5 0.61 0.59 0.42 - 12.5 7.9 13.3 0.0 21.7 1.7 0.0

9 DEGREE APPROACH -- TARGET lAS 63 MPH.

H34 93.1 90.4 94.7 81,7 -0.02 -0.06 0.59 - 105.0 118.2 122.4 118.5 122.7 32.2 28.2

H35 92.8 90.4 93.1 80.2 0.23 0.13 0.73 - 104.7 121.4 125.5 118.5 122.5 33.9 2.2 .-

H36 92.7 90.0 93.8 80.5 -0.09 -0.15 0.62 85.7 117.1 117.5 118.5 118.9 32.2 28.2

H37 93.1 90.3 94.1 81.2 0.04 -0.03 0.87 - 100.1 118.5 120.3 118.5 120.4 34.4 28.2

Avg. 92.9 90.3 93.9 80.9 0.04 -0.03 0.70 98.9 118.8 121.4 118.5 121.1 33.2 28.2

Std Ov 0.2 0.2 0.7 0.7 0.14 0.12 0.13 - 9.1 1.8 3.4 0.0 1.9 1.2 0.0
901 CI 0.2 0.2 0.8 0.8 0.16 0.14 0.15 10.7 2.1 4.0 0.0 2.2 1.4 0.0

500 FT. FLYOVER -- TARGET IAS 145 MPH.

M49 90.4 86.9 92.7 78.7 -0.14 -0.31 0.17 1.05 152.8 146.2 319.8 150.0 328.1 66.1 64.8 IW
50 90.9 86.8 95.4 81.4 -0.27 -0.44 0.04 1.48 143.6 144.1 242.6 150.0 252.6 63.5 64.8

N51 91.2 87.4 94.2 80.4 -0.33 -0.44 -0.13 1.96 129.1 143.5 164.8 150.0 193.3 60.8 64.8 - "

M52 90.9 86.9 95.1 80.4 0.19 0.04 -0.09 1.45 142.5 151.2 248.4 150.0 246.4 63.9 64.8

flf3 91.3 87.4 94.8 81.2 0.03 -0.14 -0.11 1.71 139.5 148.2 228.3 150.0 231.0 62.6 64.8
Av 91.0 87.1 94.5 80.4 -0.10 -0.26 -0.02 1.53 141.5 146.6 244.8 150.0 250.3 63.4 64.8

'StdDv 0.3 0.3 1.1 1.0 0.21 0.21 0.13 0.34 8.5 3.2 48.8 0.0 49.2 2.0 0.0
90Z CI 0.3 0.3 1.0 1.0 0.20 0.20 0.12 0.32 8.1 3.0 46.5 0.0 46.9 1.9 0.0

500 FT. FLYOVER -- TARGET ]AS 86 MPH.

54 88.4 85.0 89.8 76.2 -0.03 -0.20 -0.26 1.71 135.7 147.7 211.5 150.0 214.8 35.7 38.4
155 87.9 84.7 90.3 76.8 -0.36 -0.45 0.24 1.17 125.9 143.8 177.5 150.0 185.2 39.4 38.4

W56 88.1 84.8 89.1 75.6 0.11 -0.03 0.20 1.02 113.0 149.8 .162.8 150.0 163.0 40.2 38.4

Av. 88.1 84.9 89.7 76.2 -0.09 -0.23 0.06 1.30 124.9 147.1 183.9 150.0 187.7 38.4 38.4

St Dv 0.3 0.2 0.6 0.6 0.24 0.21 0.28 0.36 11.4 3.1 25.0 0.0 26.0 2.4 0.0
90% CI 0.4 0.3 1.0 1.0 0.41 0.36 0.47 0.61 19.2 5.2 42.1 0.0 43.8 4.0 0.0

S- Data Corrected Using 'Sisplified Procedure'
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TABLE cl-3 %

TALE NO. J.2-2.1 (REV.2)

AEROSPATI ALE SA-355F HELICOPTER (TIINSTAR) DO1/TSC
3/12/86

CORRECTION DATA*

SITE: 2 SIDELINE - 150 M, SOUTH JUNE 7,1983 ..-

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(b/sec)

Ev EPHL SEL PNLT ALs I\(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR CRN9 REF

500 FT. FLYOVER -- TARGET IAS 130.5 KPH. -

Al 89.5 85.7 91.9 77.9 -0.03 -0.02 0.01 1.43 117.2 214.8 241.6 212.1 238.6 59.0 58.3
A2 87.3 83.9 88.3 75.4 -0.62 -0.55 0.18 0.45 135.8 203.8 292.4 212.1 304.3 59.0 58.3
A3 89.1 86.0 91.2 78.0 -0.48 -0.51 0.15 1.43 130.7 205.4 270.8 212.1 279.6 59.0 58.3
4 87.9 84.5 88.6 75.6 -0.56 -0.36 0.18 0.36 133.3 207.9 285.7 212.1 291.6 59.9 58.3

A5 89.4 85.6 91.8 77.8 -0.02 0.00 0.08 1.15 124.1 214.6 259.2 212.1 256.2 59.9 58.3
A6 89.2 85.6 90.3 77.0 -0.34 -0.32 0.15 1.36 121.6 207.9 244.1 212.1 249.1 59.5 58.3 ia
Avq" 88.7 85.2 90.4 77.0 -0.34 -0.29 0.12 1.03 127.1 209.1 265.7 212.1 269.9 59.4 58.3
StODv 0.9 0.8 1.6 1.2 0.26 0.24 0.07 0.50 7.3 4.6 21.1 0.0 25.9 0.4 0.0
90% Cl 0.7 0.7 1.3 1.0 0.22 0.19 0.06 0.41 6.0 3.8 17.4 0.0 21.3 0.4 0.0

500 FT. FLYOVER -- TARGET IAS 116 MPH.

B8 86.4 83.2 87.2 74.1 -0.35 -0.33 0.14 0.42 115.2 208.1 230.1 212.1 234.5 52.7 51.9
89 87.9 84.6 89.8 76.1 0.06 0.05 -0.11 1.31 116.7 216.7 242.5 212.1 237.4 51.4 51.9
810 86.4 83.2 87.0 73.9 -0.15 -0.14 -0.07 0.69 114.1 211.9 232.1 212.1 232.3 51.0 51.9
Bl 87.4 84.2 89.2 76.4 -0.09 -0.09 -0.17 1.65 100.8 213.2 217.0 212.1 216.0 50.1 51.9
B12 87.2 83.7 87.8 74.5 0.13 0.20 -0.07 0.49 113.9 219.1 239.7 212.1 232.1 52.3 51.9
813 88.1 84.3 89.4 76.1 0.45 0.41 -0.34 1.65 109.5 224.4 238.0 212.1 225.0 50.1 51.9

Avg. 87.2 83.9 88.4 75.2 0.01 0.02 -0.10 1.03 111.7 215.6 233.2 212.1 209.6 51.3 51.8
Std Ov 0.7 0.6 1.2 1.1 0.27 0.26 0.16 0.57 5.9 5.8 9.2 0.0 7.8 1.1 0.0
901 Cl 0.6 0.5 1.0 0.9 0.23 0.22 0.13 0.47 4.8 4.8 7.6 0.0 6.4 0.9 0.0

500 FT. FLYOVER -- TARGET IAS 101.5 MPH.

C14 85.6 82.3 86.8 73.4 0.15 0.14 -0.48 0.73 116.1 218.1 242.9 212.1 236.3 45.2 49.4
CIS 85.9 82.6 87.0 73.7 -0.54 -0.53 -0.29 0.70 106.2 203.2 211.6 212A1 220.9 44.7 49.4
C16 85.8 82.6 86.0 73.7 -0.30 -0.26 -0.31 0.67 119.8 209.4 241.4 212.1 244.5 45.6 49.4 -
C17 85.7 82.5 87.2 73.8 -0.49 -0.47 -0.23 0.56 117.9 204.5 231.4 212.1 240.0 45.6 49.4
CIS 86.1 82.8 87.5 74.0 -0.25 -0.25 -0.31 0.67 111.8 209.8 226.0 212.1 228.4 45.6 49.4

Ay 85.8 82.6 86.9 73.7 -0.29 -0.27 -0.32 0.67 114.4 209.0 230.7 212.1 234.0 45.3 49.4
rD 0.2 0.2 0.6 0.2 0.27 0.26 0.09 0.06 5.5 5.9 12.8 0.0 9.4 0.4 0.0

90% CI 0.2 0.2 0.5 0.2 0.26 0.25 0.09 0.06 5.2 5.6 12.2 0.0 9.0 0.4 0.0

I- Data Corrected Using 'Sisplified Procedure'
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TABLE CI-4

TABLE NO. J.2-2.3 (REV.2)

AEROSPATIALE SA-355F HELICOPTER (TWINSTAR) DOT/TSC
3/12/86

CORRECTION DATA*

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 7,1983

ACOUSTIC TRACKING DATA (Meters) .'
CORRECTED CORRECTIONS dB) ANGLE (ACTUAL) (REFERENCE) SPEED(u/see)

Ev EPWL SEL PNLT AL.k /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

TAKEOFF -- TARGET IAS 63 PI.4 STANDARD (SEE TEXT)

639 86.7 84.2 85.1 72.7 -2.08 -2.04 1.09 - 111.3 196.8 211.1 239.4 256.9. 31.3 28.2
639 87.1 84.5 86.1 73.6 -1.84 -1.83 1.02 - 116.8 201.4 225.6 239.4 268.1 31.3 28.2
640 86.5 84.2 85.4 72.9 -2.12 -2,03 1.16 - 105.4 196.5 203.8 239.4 248.3 31.7 28.2
641 - 84.2 85.4 72.6 -1.66 -1.57 - 107.2 206.0 215.7 239.4 250.6 28.6 28.2 

Avg. 86.7 84.3 85.5 73.0 -1.92 -1.87 1.09 - 110.2 200.2 214.1 239.4 256.0 30.7 28.2
Std Dv 0.3 0.2 0.4 0.5 0.22 0.22 0.07 - 5.0 4.5 9.1 0.0 8.9 1.4 0.0
901 CI 0.5 0.2 0.5 0.6 0.25 0.26 0.12 - 5.9 5.3 10.7 0.0 10.4 1.7 0.0

9 DEGREE APMOACH -- TARGET IAS 63 MPH.

1434 88.0 85.3 86.0 73.7 -0.01 -0.12 0.59 - 115.0 190.5 210.2 191.2 210.9 32.2 28.2
H35 89.4 86.6 88.1 73.6 0.12 -0.03 0.79 - 140.2 192.5 301.0 191.2 299.0 33.9 28.2
H36 88.4 85.4 96.0 73.0 -0.04 -0.14 0.60 - 121.4 189.8 222.3 191.2 223.9 32.2 28.2
1437 88.2 85.1 87.6 73.5 0.01 -0.10 0.88 - 131.3 190.6 253.7 191.2 254.4 34.4 28.2

Avg. 88.5 85.6 87.0 73.5 0.02 -0.10 0.71 - 127.0 190.9 246.8 191.2 247.0 33.2 28.2
"Stdrv 0.6 0.7 1.1 0.3 0.07 0.05 0.14 - 11.1 1.1 40.5 0.0 39.1 1.2 0.0

901 CI 0.7 0.8 1.3 0.4 0.08 0.06 0.17 - 13.1 1.3 47.7 0.0 46.0 1.4 0.0

500 FT. FLYOVER -- TARGET IAS 145 MPH.

M49 89.6 85.9 90.5 77.3 -0.04 -0.22 0.14 0.98 131.0 208.9 276.7 212.1 281.0 66.1 64.8
1150 93.4 89.9 96.2 82.9 -0.14 -0.27 -0.02 5.05 112.3 207.5 224.3 212.1 229.3 63.5 64.8
1 51 89.9 86.1 91.2 78.1 -0.15 -0.29 -0.20 1.82 107.6 207.0 217.2 212.1 222.6 60.8 64.8
M52 94.6 91.1 98.3 84.3 0.10 -0.02 -0.06 4.96 126.4 212.4 263.8 212.1 263.4 63.9 64.8
W53 89.7 86.2 90.8 77.7 0.03 -0.15 -0.12 1.59 122.7 210.3 249.9 212.1 252.0 62.6 64.8

91.4 a7.8 93.4 80.1 -0.04 -0.19 -0.05 2.88 120.0 209.2 246.4 212.1 249.7 63.4 64.8
"STDY 2.4 2.4 3.6 3.3 0.11 0.11 0.13 1.96 9.8 2.2 25.4 0.0 24.1 2.0 0.0

90% CI 2.3 2.3 3.4 3.1 0.10 0.10 0.12 1.87 9.3 2.1 24.2 0.0 23.0 1.9 0.0

500 FT. FLYOVER -- TARGET |AS 86 MPH.
N54 86.7 83.5 87.0 73.5 -0.01 -0.15 -0.24 1.59 111.8 209.9 226.1 212.1 228.4 35.7 38.1

N5 84.9 81.6 87.2 73.1 -0.14 -0.28 0.18 -0.17 128.7 207.2 65.6 212.1 271.9 39.4
156 86.4 83.4 86.1 72.9 0.10 -0.08 0.21 0.95 114.1 211.4 231.6 212.1 232.4 40.2 38.4

Av . 86.0 82.8 86.8 73.1 -0.02 -0.17 0.05 0.79 118.2 209.5 241.1 212.1 244.3 38.4 38.3
9t Dv 1.0 1.0 0.6 0.3 0.12 0.10 0.25 0.89 9.2 2.1 21.4 0.0 24.0 2.4 0.2
907 CI 1.6 1.7 1.0 0.6 0.20 0.17 0.42 1.50 15.5 3.6 36.1 0.0 40.5 4.0 0.4

#- Oat& Corrected Using 'Sisplified Procedure'



TABLE CI-5 JAW
TABLE NO. J.2-3.1 (REV.2)

AEROSPATIALE SA-355F HELICOPTER (TWINSTAR) DOT/TSC
3/12/86

CORRECTION DATA*

SITE: 3 SIDELINE - 150 N. NORTH JUNE 7,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(lsec)

Ev EPNL SEL PNLTm AL& /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

500 FT. FLYOVER -- TARGET IAS 130.5 MPH.

Al 87.0 83.7 88.4 75.5 0.05 0.06 -0.01 0.45 104.9 216.2 223.7 212.1 219.5 59.0 58.3
A2 89.3 85.9 90.5 77.4 -0.50 -0.45 0.16 1.43 90.8 205.2 205.2 212.1 212.1 59.0 58.3
A3 86.7 83.6 88.5 75.4 -0.43 -0.45 0.13 0.45 124.7 206.8 251.4 212.1 257.9 59.0 58.3
A4 89.2 86.1 90.6 77.8 -0.40 -0.30 0.16 1.15 121.7 209.2 245.9 212.1 249.3 59.9 58.3
Z 86.3 83.3 88.4 75.3 0.02 0.03 0.05 0.36 90.6 216.0 216.0 212.1 212.1 59.9 58.3
A6 88.3 85.1 89.7 76.9 -0.32 -0.28 0.13 0.42 99.0 209.3 211.9 212.1 214.8 59.5 58.3

A. 87.8 84.6 89.4 76.4 -0.26 -0.23 0.10 0.71 105.3 210.4 225.7 212.1 227.6 59.4 58.3
Std Dv 1.3 1.2 1.1 1.1 0.24 0.23 0.07 0.46 14.9 4.7 18.9 0.0 20.5 0.4 0.0
90% CI 1.1 1.0 0.9 0.9 0.20 0.19 0.06 0.38 12.2 3.8 15.5 0.0 16.9 0.4 0.0

500 FT. FLYOVER -- TARGET IAS 116 MPH.

88 87.5 84.4 88.2 75.4 -0.28 -0.27 0.11 0.93 101.4 209.4 213.7 212.1 216.4 52.7 51.9
89 85.4 82.8 86.7 73.8 0.13 0.17 -0.13 0.62 104.1 218.1 224.9 212.1 218.7 51.4 51.9
810 87.8 84.9 88.8 76.2 -0.11 -0.07 -0.09 1.43 97.5 213.3 215.1 212.1 213.9 51.0 51.9
811 85.9 82.8 87.8 74.1 -0.05 -0.02 -0.19 0.88 110.3 214.6 228.8 212.1 226.2 50.1 51.9
812 87.9 84.7 88.7 75.5 0.27 0.24 -0.09 1.06 113.7 220.5 240.9 212.1 231.7 52.3 51.9
813 85.2 82.2 87.4 73.9 0.52 0.49 -0.36 0.83 106.4 225.9 235.4 212.1 221.1 50.1 51.9

Avg. 86.6 83.6 87.9 74.8 0.08 0.09 -0.12 0.96 105.6 217.0 226.5 212.1 221.4 51.3 51.8
Std Dv 1.3 1.2 0.8 1.0 0.29 0.27 0.15 0.27 5.9 5.8 10.9 0.0 6.6 1.1 0.0
90% Cl 1.0 1.0 0.7 0.8 0.24 0.22 0.13 0.22 4.9 4.8 8.9 0.0 5.4 0.9 0.0

500 FT. FLYOVER -- IAS 101.5 MPH.

C14 84.8 81.9 86.7 73.7 0.23 0.21 -0.50 0.63 93.6 219.5 219.9 212.1 212.5 45.2 49.4
C15 861 82.8 87.5 74.0 -0.53 -0.48 -0.32 0.79 103.1 204.6 210.0 212.1 217.8 44.7 49.4
C16 84.3 81.4 86.8 73.1 -0.16 -0.17 -0.33 0.56 99.9 210.8 213.9 212.1 215.3 45.6 49.4
C17 86.3 83.1 87.9 74.6 -0.43 -0.48 -0.25 0.67 97.0 205.8 207.4 212.1 213.7 45.6 49.4
CIS 84.7 81.7 87.0 74.0 -0.13 -0.14 -0.34 0.56 102.9 211.4 216.9 212.1 217.6 45.6 49.4

Av. 85.3 82.2 87.2 73.9 -0.20 -0.21 -0.35 0.64 99.3 210.4 213.6 212.1 215.4 45.3 49.4
St Dv 0.9 0.7 0.5 0.6 0.30 0.29 0.09 0.10 4.1 5.9 5.1 0.0 2.3 0.4 0.0"""
907. CI 0.9 0.7 0.5 0.5 0.28 0.27 0.09 0.09 3.9 5.6 4.8 0.0 2.2 0.4 0.0

i- Dta Corrected Using 'Simplified Procedure'
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TABLE C1-6

TABLE NO0. J.2-3.3 (REV.2)

AEROSPATIALE SA-355F HELICOPTER (TWINSTAR) DOT/TSC
3/12/86

CORRECTION DATA*

SITE: 3 SIDELINE - 150 NI. NORTH JUNE 7,1983 " ""

ACOUSTIC TRACKING DATA (Mters)
CORRECTED CORRECTIONS (d) ANGIE (ACTUAL) (REFERENCE) SPEED(s/sec) .

CV EPML SEL PMLTs ALm /\1(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR ORNO REF

TAKEOFF -- TARGET IAS 63 MPH. (SEE TEXT)

638 87.2 84.6 86.7 74.2 -1.85 -1.80 1.02 - 107.4 201.3 211.0 239.4 250.9 31.3 28.2
6 639 87.2 84.9 87.1 74.0 -1.55 -1.65 0.94 91.9 206.1 206.2 239.4 239.5 31.3 28.2
6. 40 87.3 84.8 86.6 74.1 -1.83 -. 2 1.09 - 9.7 201.0 203.9 239.4 242.9 31.7 28.2
641 87.1 84.7 87.7 74.8 -1.37 -1.41 0.48 128.3 210.7 268.4 239.4 304.9 28.6 28.2

Avg. 87.2 84.7 87,0 74.3 -1.65 -1.67 0.88 - 106.8 204.8 222.4 239.4 259.5 30.7 28.2 :

Stl By 0.1 0.1 0.5 0.4 0.23 0.19 0.28 15.6 4.6 30.8 0.0 30.6 1.4 0.0
90% Cl 0.1 0.1 0.6 0.4 0.27 0.22 0.32 18.4 5.4 36.2 0.0 36.0 1.7 0.0

* 9 DEGREE APPROACH -- TARGET IAS 63 MWK.

H34 93.2 90.5 95.6 82.2 0.10 0.04 0.55 82.5 193.1 194.7 191.2 192.8 32.2 26.2
HM5 92. 89.8 93.3 79.6 0.20 0.15 0.75 - 81.2 195.1 197.4 191.2 193.4 33.9 28.2
H36 93.3 90.3 95.7 81.8 0.08 0.01 0.56 - 92.5 192.4 192.6 191.2 191.4 32.2 28.2
H37 93.6 90.6 94.7 82.4 0.12 0.03 0.84 - 102.2 193.2 197.7 191.2 195.6 34.4 28.2

Av . 93.1 90.3 94.8 81.5 0.12 0.06 0.67 - 89.6 193.4 195.6 191.2 193.3 33.2 28.2 '-;
Std Ov 0.6 0.4 1.1 1.3 0.05 0.06 0.14 - 9.8 1.2 2.4 0.0 1.8 1.2 0.0

* 902 Cl 0.7 0.4 1.3 1.5 0.06 0.07 0.17 - 11.5 1.4 2.9 0.0 2.1 1.4 0.0 -'-

" 500 FT. FLYOVER -- TARGET IAS 145 MPH.

M9 94.2 90.5 96.6 83.0 0.00 -0.17 0.12 3.77 129.6 210.3 273.1 212.1 275.5 66.1 64.8 "
50 88.8 85.4 91.2 78.1 -0.11 -0.21 -0.04 1.38 126.6 208.8 260.2 212.1 264.4 63.5 64.8
i1 95.6 92.6 97.7 84.7 -0.09 -0.26 -0.22 6.26 131.1 208.4 276.7 212.1 281.7 60. 64.8 . .
M 152 88.8 85.6 90.8 78.4 0.18 0.03 -0.08 1.35 126.2 213.8 265.1 212.1 263.0 63.9 64.8
1Wl~ 94.4 91.1 96.1 83.1 0.11 -0.07 -0.14 5.66 95.0 211.7 212.5 212.1 212.9 62.6 64.8

Av . 92.3 89.0 94.5 81.5 0.02 -0.14 -0.07 3.68 121.7 210.6 257.5 212.1 259.5 63.4 64.8 -
Dv 3.3 3.3 3.2 3.0 0.13 0.12 0.13 2.31 15.1 2.2 26.0 0.0 27.2 2.0 0.0 -"

90% Cl 3.1 3.2 3.1 2.9 0.12 0.11 0.12 2.20 14.4 2.1 24.8 0.0 25.9 1.9 0.0

0O0 FT. FLYOVER -- TARGET IAS 86 MPH.

54 NO TRACKING DATA
- 155 85. 4 82.3 86.3 73.2 -0.03 -0.21 0.16 1.08 122.8 208.6 248.0 212.1 252.7 39.4 38.4 . .-

M56 86.1 83.1 85.7 72.8 0.12 -0.05 0.19 -0.08 93.2 212.8 213.1 212.1 212.5 40.2 38.4

Av . 85.8 82.7 86.0 73.0 0.04 -0.13 0.18 0.50 108.0 210.7 230.6 212.1 232.4 39.8 38.4
SStd D, 0.5 0.6 0.4 0.3 0.11 0.11 0.02 0.82 20.9 3.0 24.7 0.0 28.1 0.6 0.0
907. Cl 2.3 2.6 1.8 1.2 0.47 0.51 0.09 3.66 93.2 13.4 110.1 0.0 125.6 2.8 0.0

Data Corrected Using 'Simplified Procedure'
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TABLE C2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 10-Mar-86

AEROSPATIALE AS 355F TWINSTAR
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 113.00 59.00 394.00 35.07 0.8190
B 100.00 59.00 394.00 35.07 0.7994
C 88.00 59.00 394.00 35.07 0.7812
M 125.00 59.00 394.00 35.07 0.8372
N 74.00 59.00 394.00 35.07 0.7600

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 113.00 77.00 394.00 35.07 0.8052
B 100.00 77.00 394.00 35.07 0.7859
C 88.00 77.00 394.00 35.07 0.7680
M 125.00 77.00 394.00 35.07 0.8230
N 74.00 77.00 394.00 35.07 0.7472

TARGET CONDITIONS

SERIES DESCRIPTION
A 500 FT. LFO IAS = 113 KTS.
B 500 FT. LFO IAS = 100 KTS.
C 500 FT. LFO IAS = 88 KTS.
M 500 FT. LFO IAS = 125 KTS.
N 500 FT. LFO IAS = 74 KTS.

* 394.00 RPM = 100% ROTOR SPEED

, ..- .. 
.- 
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TABLE C2-2

ACTUAL TEST CONDITIONS ANAL. DATE: 10-Mar-86 ..--

AEROSPATIALE AS 355F TWINSTAR

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

Al 114.63 65.00 390.00 35.07 0.8103

A2 114.63 65.00 390.00 35.07 0.8103

A3 114.63 65.00 390.00 35.07 0.8103 - ""

A4 116.37 66.00 390.00 35.07 0.8121

A5 116.37 66.00 390.00 35.07 0.8121

A6 115.50 66.00 390.00 35.07 0.8108

B8 102.47 66.00 390.00 35.07 0.7912

B9 99.87 66.00 390.00 35.07 0.7873

B1O 99.00 66.00 390.00 35.07 0.7860

Bll 97.26 66.00 390.00 35.07 0.7834
B12 101.60 66.00 390.00 35.07 0.7899

B13 97.26 66.00 390.00 35.07 0.7834

C14 87.71 66.00 390.00 35.07 0.7690

C15 86.84 66.00 390.00 35.07 0.7677

C16 88.58 66.00 390.00 35.07 0.7703

C17 88.58 66.00 390.00 35.07 0.7703

C18 88.58 66.00 390.00 35.07 0.7703

M49 128.52 71.00 385.00 35.07 0.8183

M50 123.31 71.00 385.00 35.07 0.8105

M51 118.10 72.00 385.00 35.07 0.8020

M52 124.18 72.00 385.00 35.07 0.8111

M53 121.58 73.00 385.00 35.07 0.8064

N54 69.47 72.00 385.00 35.07 0.7293

N55 76.42 73.00 385.00 35.07 0.7390

N56 78.16 73.00 385.00 35.07 0.7416

• .. ..-.. ,
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TABLE C2-3 m ,

ACTUAL TEST NOISE DATA
ANAL. DATE: 10-Mar-86

AEROSPATIALE AS 355F TWINSTAR

TEST ---- AS MEAS. PNLTM ---- - PNLTM 492 FOOT NORM. --EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHTAl 511.20 87.90 91.40 90.50 88.07 91.74 90.67• A2 459.50 88.40 92.10 89.60 88.11 91.50 89.31
A3 467.30 88.50 92.40 90.30 88.28 91.95 90.08
A4 478.80 88.80 91.90 89.90 88.68 91.66 89.78
A5 510.00 88.00 91.10 90.70 88.16 91.42 90.86
A6 479.00 89.60 92.10 89.30 89.48 91.86 89.18
B8 479.90 87.10 89.80 87.60 86.99 89.58 87.49
B9 519.80 86.00 90.20 88.50 86.25 90.68 88.75
BIO 497.80 86.40 89.20 87.50 86.45 89.30 87.55
BIl 503.70 87.00 89.20 87.70 87.10 89.41 87.80* B12 530.60 87.10 88.80 87.30 87.44 89.46 87.64
B13 554.40 86.00 88.80 87.30 86.56 89.85 87.86
C14 526.20 85.80 88.80 85.90 86.10 89.39 86.20
C15 456.70 86.90 89.60 87.20 86.59 88.95 86.89_ C16 486.10 86.40 90.10 85.60 86.35 89.99 85.55
C17 462.70 87.20 89.30 87.70 86.94 88.76 87.44, C18 488.20 86.60 89.40 87.00 86.57 89.33 86.97
M49 483.70 89.50 91.80 92.80 89.43 91.65 92.73
M50 476.70 89.90 94.20 91.30 89.76 93.92 91.16
M51 474.70 89.50 92.60 91.50 89.35 92.29 91.35
M52 500.20 89.30 93.40 93.30 89.37 93.55 93.37
M53 490.30 89.20 93.10 90.40 89.18 93.07 90.38
N54 488.60 85.40 88.10 NA 85.37 88.04 NA
N55 475.70 85.20 89.50 87.50 85.05 89.20 87.35 . .-
N56 495.50 85.10 88.00 85.60 85.13 88.06 85.63

...
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TABLE C2-4

AEROSPATIALE AS 35SF TWINSTAR
LEFT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
- - - - - - - - - - - - - - - - -

Al 0.8103 88.07
A2 0.8103 88.11
A3 0.8103 88.28
A4 0.8121 88.68
A5 0.8121 88.16
A6 0.8108 89.48
B8 0.7912 86.99
B9 0.7873 86.25

B10 0.7860 86.45
Rul 0.7834 87.10
B12 0.7899 87.44
B13 0.7834 86.56
C14 0.7690 86.10
C15 0.7677 86.59
C16 0.7703 86.35
C17 0.7703 86.94
C18 0.7703 86.57
M49 0.8183 89.43
M50 0.8105 89.76
M51 0.8020 89.35
M52 0.8111 89.37
M53 0.8064 89.18
N54 0.7293 85.37
N55 0.7390 85.05
N56 0.7416 85.13

LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
- 51.63 46.80

R SQ. = 0.806 MEAN X = 0.7877
R = 0.898 S.D. X = 0.0254
STD.ERR = 0.657 MEAN Y = 87.47
GORREL = 0.898 S.D. Y = 1.46
SAMPLE =25 TOT VAR = 2.13



TABLE C2-5

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
= 51.63 46.80

R SQ. 0.806 MEAN X =0.7877
R 0.898 S.D. X = 0.0254
STD.ERR = 0.657 MEAN Y = 87.47
CORREL 0.898 S.D. Y = 1.46 -, .

SAMPLE 25 TOT VAR = 2.13

SECOND ORDER EQUATION

Y=A + BI * X + B2 v

Y= 314.98 + -638.74 * X + 443.78 *X'

R SQ. = 0.718 MEAN X = 0.7877
R = 0.847 S.D. X = 0.0254

STD.ERR 0.600 MEAN Y = 87.47
SAMPLE =25 S.D. Y = 1.46



FIGURE C2-2 0

z aP

0 T

co0

LO~

w
ww

-1 0

<0z

-U)

+0 z0

<0
0

in1

0 0 0 0 0 0 0 0 C

_ _ __ _ __ _ __ _ hiNN



TABLE C2-6

AEROSPATIALE AS 355F TWINSTAR
CENTER LINE

ANAL. DATE: 10-Mar-86 i. .

EVENT X INPUT Y INPUTLA
-- - - - - - - - - - - - - - -

Al 0.8103 91.74
A2 0.8103 91.50
A3 0.8103 91.95
A4 0.8121 91.66
A5 0.8121 91.42
A6 0.8108 91.86
B8 0.7912 89.58
B9 0.7873 90.68
B1O 0.7860 89.30
Bll 0.7834 89.41
B12 0.7899 89.46
B13 0.7834 89.85
C14 0.7690 89.39
C15 0.7677 88.95
C16 0.7703 89.99
C17 0.7703 88.76
C18 0.7703 89.33
M49 0.8183 91.65
M50 0.8105 93.92
M51 0.8020 92.29
M52 0.8111 93.55
M53 0.8064 93.07
N54 0.7293 88.04
N55 0.7390 89.20
N56 0.7416 88.06

LINEAR REGRESSION EQUATION
--- -- -- -- ---- --- --

Y= SLOPE *X + INTERCEPT
- 55.59 46.80

R SQ. = 0.705 MEAN X =0.7877
R = 0.840 S.D. X =0.0254
STD.ERR = 0.930 MEAN Y = 90.58
CORREL = 0.840 S.D. Y = 1.68
SAMPLE =25 TOT VAR 2.82



TABLE C2-7

LINEAR REGRESSION EQUATION

Y SLOPE * X + INTERCEPT
- 55.59 46.80

R SQ. = 0.705 MEAN X = 0.7877
R = 0.840 S.D. X = 0.0254

STD.ERR = 0.930 MEAN Y = 90.58
CORREL = 0.840 S.D. Y = 1.68.. .

SAMPLE =25 TOT VAR = 2.82

SECOND ORDER EQUATION

Y = A + Bi * B2 1

Y = 433.95 + -941.08 * X + 640.68

R SQ. = 0.700 MEAN X = 0.7877
R = 0.836 S.D. X = 0.0254
STD.ERR = 0.846 MEAN Y = 90.58
SAMPLE =25 S.D. Y = 1.68

............................................. ...
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TABLE C2-8

AEROSPATIALE AS 35SF TWINSTAR
RIGHT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT

Al 0.8103 90.67
A2 0.8103 89.31
A3 0.8103 90.08
A4 0.8121 89.78

*AS 0.8121 90.86NA6 0.8108 89.18

B10 0.760 86.20

B13 0.7734 87.44

C18 0.7703 86.97
M49 0.8183 92.73
M50 0.8105 91.16
M51 0.8020 91.35
M52 0.8111 93.37
M53 0.8064 90.38
N54 0.7293 NA
N55 0.7390 87.35
N56 0.7416 85.63

SECOND ORDER EQUATION

y= A + Bi * X + B2 x

Y = 836.11 +-1992.93 * X + 1324.26

R SQ. = 0.778 MEAN X =0.7901
R = 0.882 S.D. X =0.0227

STD. ERR = 1.030 MEAN Y = 88.83
SAMPLE =24 S.D. Y = 2.15



TABLE C2-9

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 78.26 26.99

R SQ. = 0.683 MEAN X = 0.7901
R = 0.827 S.D. X = 0.0227
STD.ERR = 1.238 MEAN Y = 88.83
CORREL = 0.827 S.D. Y = 2.15
SAMPLE =24 TOT VAR = 4.63

SECOND ORDER EQUATION

y=A + Bi * X + B2 l

Y = 836.11 +-1992.93 * X + 1324.26 mX
R SQ. = 0.778 MEAN X = 0.7901
R = 0.882 S.D. X = 0.0227

STD.ERR = 1.030 MEAN Y = 88.83
SAMPLE =24 S.D. Y = 2.15
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A: 10-Mar-86

TABLE C3-1

s MARY FR4L LELS (dB)
DATA PROCESSED PER ICAO CI RIFICATIM PROCEDURES

HELTGTOh?: AERCISPATIALE SA-355F 1WE1AR
OPFRAITI: ICAO TAKMFF

EVEN IT ClE LINE RIGIr 3 MIC

NIlffR SIDEIN CRUM'E Sfla1 AVERAGE

SrIE 2 1 3

E26 87.60 86.10 91.00 88.23
E27 87.90 86.70 88.30 87.63
E28 88.10 87.70 88.00 87.93
E29 87.80 86.80 88.50 87.70
E30 87.20 85.60 87.0) 86.60
E31 87.60 85.90 90.20 87.90
E32 87.30 86.80 87.90 87.33 .

E33 87.60 86.90 87.70 87.40 -. "

AVERAGE 87.64 86.56 88.58 87.59 " '

SID. DEV. 0.30 0.67 1.34 0.50

90.C.I. 0.20 0.45 0.90 0.33

,w...--.



A: 134-r-86

TABLE C3-2 "''-

SIMeY ENLELS(dB) --
DATA PROESE PER ICAO CS=CATICON PIROCEMESL

IMLICTMl: AEISPATIALIE SA-355F qT b ._.'2-;""
CIPEATIO]N: ICA 0 '-"

.. ....

EVENT LUT aM LINE RI 3 C"""

SM1R E1 L SLEV MS AVERAGE

I 2/3 1 3/2 A-"E

Al 87.00 88.80 89.50 88.43
A2 87.30 89.20 89.30 88.60
A3 86.70 88.8D 89.10 88.20
A4 87.90 89.40 89.20 88.83
A5 86.30 88.20 89.40 87.97 i
A6 88.30 89.10 89.20 88.87

AVERAGE 87.25 88.92 89.28 88.48

SID. DIV. 0.75 0.42 0.15 0.36

g9o C.I. 0.62 0.35 0.12 0.29

*%, * .

. . . . . . . . . . . . . . . . . . . .. . . . . . . . .

. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .



A: 104'br-86

TABLE C3-3 r

S~IARY EPL~ IEVEL.S (ML)
DATA HR0XESSED PER ICAD 1lFTCATICN@ F RXFLURES

HELIQFM: AERCEPAT1-1E SA-355F NI1MAR
CP'ERAT1IN: ICAO APPROAhCH

EVENr LEFT C9M LI2?NE RIGHT 3 WIC

NIIR SflHNE MM~h SIIMINE AVERAGE

SnE 3 1 2

F42 92.00T 93.70 89.0X) 91.57
F43 90.80 94.90 88.60 91.43
F44 93.50 94.10 88.50 92.03
F45 92.10 94.60 88.4.0 91.70
F46 92.50 94.60 88.70 91.93
F47 92.60 93.60 88.60 91.60
F48 92.30 93.90 88.70 91.63

AVERAGE 92.26 94.20 88.64 91.70

sM. DEV. 0.81 0.50 0.19 0.21

9~c. 1.. 0.59 0.37 0.14 0.16
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TABLE DI-1

TABLE NO. J.l-l.l (REV.A)

AEROSPATIALE SA-365N HELICOPTER (DAUPHIN) DOT/TSC
2/3/86

CORRECTION DATA%

SITE: 1 CENTERLINE - CENTER JUNE 6,1983

ACOUSTIC TRACKING DATA (eters)
CORRECTED CORRECTIONS (d) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec) -

Ev EPNL SEL PNLTm AL* /\l(P) /\l.A) /\2 /\3 (Deo) CPA SR CPAR SRR GRND REF

6 DEGREE APPROACH -TARGE A 75 KTS. (ICAO)

* F35 NO TRACKING DATA
F36 94.4 90.6 97.4 82.9 -0.36 -0.33 0.10 - 112.3 115.9 125.2 119.3 129.0 38.6 38.6
F46 95.7 91.9 98.6 84.0 -1.08 -1.04 0.35 - 81.1 107.1 108.4 119.3 120.8 38.6 38.6

" F47 95.6 92.0 98.4 84.6 -1.37 -1.33 0.46 - 101.1 103.5 105.4 119.3 121.6 38.6 38.6
- F48 963 92.4 99.1 84.4 -1.07 -1.05 0.35 - 106.0 107.0 111.4 119.3 124.2 38.6 38.6

F49 96.4 92.2 98.7 84.0 -0.88 -0.87 0.30 - 106.8 108.9 113.7 119.3 124.6 38.6 38.6
FSO 96.6 92.8 99.1 84.8 -0.75 -0.73 0.25 - 113.0 110.6 120.2 119.3 129.6 38.6 38.6
F51 96.0 92. 99.9 86.4 -1.52 -1.45 0.51 - 120.3 102.0 118.2 119.3 138.2 38.6 38.6

Avg. 95.9 92.1 98.7 84.4 -1.00 -0.97 0.33 - 105.8 107.9 114.6 119.3 126.9 38.6 38.6
Std Ov 0.7 0.7 0.8 1.0 0.39 0.38 0.14 - 12. 4.6 7.0 0.0 6.0 0.0 0.0
90% CI 0.6 .5 0.6 0.8 0.29 0.28 0.10 - 9.2 3.4 5.1 0.0 4.4 0.0 0.0

. TAKEOFF -- TARGET IAS 75 KTS. (CAO)

! E'6 96.3 91.3 99.1 83.6 -3,58 -3.,50 1,09 - 78.6 89,6 91,4 125,2 127.7 38.6 38.6
" E27 96.8 91.7 99.4 84.0 -2.10 -1.95 0.58 - 85.1 104.9 105.2 125.2 125.6 38.6 38.6
" F28 97.1 91.8 100.6 85.0 -2.14 -2.01 0.60 - 92.2 104.1 104.2 125.2 125.3 38.6 38.6
- E29 95.7 90.7 97.6 82.8 -2.33 -2.20 0.67 - 76.4 101.8 104.7 125.2 128.8 38.6 38.6

E 96.7 91.0 99,9 83.8 -2.82 -2.66 0.81 88.8 97.5 97.6 125.2 125.2 38.6 38.6
E31 96.4 91.1 99.0 83.7 -2.21 -2.16 0.66 - 80.7 102.3 103.7 125.2 126.9 38.6 38.6
£32 96.0 90.8 97.9 82.7 -2.85 -2.75 0.86 98.2 96.1 97.1 125.2 126.5 38.6 38.6
E33 96.0 90.8 97.9 82.5 -3.34 -3.21 1.00 - 81.7 92.1 93.1 125.2 126.5 38.6 38.6

Pit. 96.4 91.1 98.9 83.5 -2.67 -2.55 0.78 85.2 98,5 99.6 125.2 126.6 38.6 38.6 .. ,-.
Std Dv 0.5 0.4 1.1 0.8 0.57 0.58 0.19 7.4 5.7 5.6 0.0 1.2 0.0 0.0
90% CI 0.3 0.3 0.7 0.6 0.38 0.39 0.13 4.9 3.8 3.7 0.0 0.8 0.0 0.0

'- Data Corrected Usrso 'Simplified Procedure'

. . a



W °' T -3 -

TABLE D1-2

TABLE NO. J.1-1.2 (REV.1) -.. . ,

AEROSPATIALE SA-365N HELICOPTER (DAUPHIN) DOT/TSC ..
2/ 3/86 '.- .4.

CORRECTION DATA*

SITE: 1 CENTERLINE - CENTER JUNE 6,1983

COACOUSTIC TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED'./sec)

Ev EPNL SEL PNLT& ALa /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

500 FT. FLYOVER -- TARGET IAS 135 KTS.

A3 NO TRACKING DATA
A4 92.7 87.5 95.4 80.8 -2.17 -2.04 0.05 1.08 91.1 126.2 126.2 150.0 150.0 61.7 69.4
A5 90.3 84.9 92.4 78.2 -0.80 -0.57 -0.02 0.61 122.4 146.5 173.6 150.0 177.6 67.9 69.4 r.--
A6 90.5 85.2 93.4 78.7 -0.08 -0.09 -0.17 0.61 103.8 153.2 157.7 150.0 154.4 67.9 69.4
A7 90.3 84.6 92.2 77.9 -0.70 -0.63 0.01 0.61 84.6 144.9 145.5 150.0 150.7 67.9 69.4
AB8 90.1 84.8 92.7 78.2 -0.42 -0.33 -0.08 0.61 97.8 149.2 150.6 150.0 151.4 67.9 69.4
A9 89.6 84.4 91.9 78.0 -0.85 -0.50 -0.05 0.65 110.6 146.5 156.6 150.0 160.3 67.4 69.4
AIO 89.5 84.5 92.4 77.9 -0.18 0.05 -0.27 0.69 109.5 154.9 164.4 150.0 159.2 66.9 69.4

Avg. 90.4 85.1 92.9 78.5 -0.74 -0.59 -0.08 0.69 102.8 145.9 153.5 150.0 157.7 66.8 69.4
Std Dv 1.1 1.1 1.2 1.0 0.70 0.69 0.11 0.17 12.8 9.4 15.1 0.0 9.7 2.3 0.0
90% CI 0.8 0.8 0.9 0.8 0.51 0.51 0.08 0.13 9.4 6.9 11.1 0.0 7.1 1.7 0.0

500 FT. FLYOVER -- TARGET IAS 120 VTS. €-"-" .1

B11 88.7 84.4 91.5 77.5 -0.61 -0.51 0.03 0.53 127.0 147.1 184.2 150.0 187.8 61.2 61.7
812 89.1 84.2 91.2 77.1 -1.28 -1.14 0.13 0.65 103.5 137.6 141.5 150.0 154.3 59.7 61.7
813 88.8 84.4 91.7 77.6 -0.57 -0.50 -0.08 0.67 123.4 147.1 176.2 150.0 179.7 59.7 61.7
814 89.6 84.6 93.2 78.1 -1.36 -1.20 0.16 0.91 103.6 136.4 140.3 150.0 154.3 59.7 61.7

Avg. 89.1 84.4 91.9 77.6 -0.95 -0.84 0.06 0.69 114.4 142.1 160.6 150.0 169.0 60.1 61.7
St Dv 0.4 0.1 0.9 0.4 0.42 0.38 0.11 0.16 12.6 5.8 22.9 0.0 17.3 0.8 0.0
901 Cl 0.5 0.2 1.0 0.5 0.50 0.45 0.13 0.19 14.8 6.9 27.0 0.0 20.4 0.9 0.0

500 FT. FLYOVER -- TARGET IAS 105 KTS.

C15 89.1 84.5 92.2 76.9 -0.17 -0.11 -0.22 0.90 100.7 152.2 154.9 150.0 152.7 52.0 54.0
C16 88.7 84.4 91.3 77.4 -0.62 -0.58 -0.10 0.94 101.1 145.0 147.7 150.0 152.9 51.4 54.0
C17 88.9 84.4 91.5 77.4 -0.47 -0.38 -0.17 0.94 100.9 147.9 150.6 150.0 152.7 51.4 54.0
CI 88.4 84.4 91.0 76.8 -0.24 -0.17 -0.24 0.94 105.4 151.2 156.9 150.0 155.6 51.4 54.0
C19 88.4 84.3 91.0 77.1 -1.18 -1.03 0.04 0.94 101.6 138.8 141.7 150.0 153.1 51.4 54.0
C20 88.6 84.4 91.2 77.0 -0.85 -0.73 -0.06 0.94 111.0 143.1 153.3 150.0 160.7 51.4 54.0

Avg. 88.7 84.4 91.4 77.1 -0.59 -0.50 -0.12 0.93 103.5 146.4 150.8 150.0 154.6 51.5 54.0 . -..
Std Dv 0.3 0.1 0.4 0.3 0.38 0.35 0.11 0.02 4.1 5.1 5.5 0.0 3.2 0.2 0.0 .'
901 CI 0.2 0.1 0.4 0.2 0.31 0.29 0.09 0.01 3.4 4.2 4.5 0.0 2.6 0.2 0.0

1000 FT. FLYOVER -- TARGET IAS 135 KTS.

021 83.6 79.0 84.7 70.6 -1.20 -1.03 0.08 - 94.0 284.2 284.9 300.0 300.7 67.9 69.4
022 83.8 79.5 83.9 70.7 0.04 0.16 -0.30 - 108.8 316.3 334.1 300.0 316.9 67.4 69.4
023 83.7 79.5 86.2 72.4 -0.50 -0.33 -0.15 - 97.0 301.9 304.2 300.0 302.3 67.4 69.4
024 84.0 79.4 84.3 70.3 -0.72 -0.61 -0.08 - 93.9 295.7 296.3 300.0 300.7 67.4 69.4
025 NO TRACKING DATA

Anv. 83.8 79.3 84.8 71.0 -0.59 -0.45 -0.11 - 98.4 299.5 304.9 300.0 305.2 67.5 69.4

"Dv 0.2 0.2 1.0 1.0 0.51 0.50 0.16 - 7.1 13.4 21.0 0.0 7.9 0.3 0.0
90% CI 0.2 0.3 1.2 1.1 0.61 0.59 0.19 - 8.3 15.7 24.8 0.0 9.3 0.3 0.0

• - Data Corrected Using 'Siapl if ied Procedure'

* * *. .,. .,-.- . .

-. *... . . . . . . . .



TABLE D1-3

TABKE NO. J.1-1.3 (REV.1)

AEROSPATIALE SA-165N HELICOPTER (DAUPHIN) DOT/TSC
2/3/86

CORRECTION DATA*

SITE: I CENTERLINE - CENTER JUNE 6,1983 ..-

ACOUSTIC TRACKING DATA MIeters)
CORRECTED CORRECTIONS (0B) ANGLE (ACTUAL) (REFERENCE) SPEED~a/ec)

Ev EPHI. SEL PNLTk AL& /\1(P) /I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

TAKEOFF -- TARGET IAS 75s KTS. (T/O FROM HOVER)

NO TRACKING DATA

* TAKEOFF -- TARGET IAS 75 KTS. (T/O FROM GROUND)

NO TRACRING DATA

9 DEGREE APPROACH -- TARGET lAS 75 KTS.

1652 ND TRACKING DATA
H53 94.1 90.2 95.8 81.9 -0.40 -0.44 0.14 - 121.5 113.6 133.2 118.5 139.0 38.6 38.6
1654 94.7 91.1 97.0 82.9 -02 02 .8 - 81.3 115.6 116.9 118.5 119.9 38.6 38.4
H55 96.8 92.9 99.9 85.6 0.12 0.12 -0.04 - 95.0 120.1 1210.5 118.5 119.0 38.6 38.6
H 156 96.4 92.4 100.2 85.6 -0.37 -0.33 0.11 - 97.1 114.5 115.4 118.5 119.4 38.6 38.6

* Avg. 95.5 91.6 98.2 84.0 -0.22 -0.22 0.07 - 98.7 115.9 121.5 118.5 124.3 38.6 38.6
Std Dv 1.3 1.2 2.2 1.9 0.24 0.24 0.08 - 16.7 2.9 8.1 0.0 9.8 0.0 0.0
90% Cl 1.5 1.5 2.5 2.2 0.28 0.29 0.09 - 19.6 3.4 9.5 0.0 11.5 0.0 0.0

f- Wits Corrected Using 'Sisplified Procedure'.-



TABLE DI-4

TABLE NO. J.1-2.1 (REYJ.1)

AEROSPATIALE SA-365N HELICOPTER (DAUPHIN) DOT/TSC .'.'
2/3/86

CORRECTION DATA*

SITE: 2 SIDELINE - 150 K. SOUTH JUNE 6,1983

ACOUSTIC TRACKING DATA (Beters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(b/sec)

Ev EPNL SEL PNLTU ALs /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR BRNO REF

6 DEGREE APPROACH -- TARGET IAS 75 KTS. (ICAD)

(" NO DATA •"

TAKEOFF -- TARGET lAS 75 KTS. (ICAO)

E26 94.4 89.6 94.6 80.4 -1.52 -1.37 0.37 - 75.9 174.3 179.7 195.4 201.4 38.6 38.6
E27 93.0 88.2 93.1 78.9 -1.14 -1.03 0.22 127.7 182.5 230.6 195.4 246.9 38.6 38.6
E28 93.5 88.8 93.4 78.8 -1.19 -1.04 0.23 - 128.2 182.1 231.8 195.4 248.7 38.6 38.6
E29 93.6 88.7 93.7 79.0 -1.21 -1.09 0.25 123.7 180.8 217.4 195.4 234.9 38.6 38.6 - -
E30 93.8 88.9 93.4 78.9 -1.37 -1.21 0.29 - 125.5 178.5 219.3 195.4 240.1 38.6 38.6 "
E31 - 88.8 94.5 78.4 -1.53 -1.34 - 149.8 181.1 360.4 195.4 388.8 38.6 38.6 . -.

E32 93.8 89.1 93.6 79.2 -1.44 -1.30 0.31 - 125.6 177.7 218.5 195.4 240.2 38.6 38.6 -

E33 94.7 89.7 95.4 80.0 -1.64 -1.44 0.35 133.4 175.6 241.8 195.4 269.0 38.6 38.6

Avg. 93.8 89.0 93.9 79.2 -1.38 -1.23 0.29 - 123.7 179.1 237.4 195.4 258.7 38.6 38.6
stIS Dv 0.6 0.5 0.8 0.7 0.18 0.16 0.06 - 21.1 3.1 53.0 0.0 55.8 0.0 0.0
901 C) 0,4 0.3 0.5 0.5 0.12 0.11 0.04 - 14.1 2.1 35.5 0.0 37.4 0.0 0.0

D'- ata Corrected Using 'Simplified Procedure'

.. .. .
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TABLE DI-5 S .

TABLE NO. J.1-2.2 (REV.1)

AEROSPATIALE SA-365N HELICOPTER (DAUPHIN) DOT/TSC2/ 3/86 .'

CORRECTION DATA* .. '.

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 6,1983

CREECRETOS()ACOUSTIC TRAM1(ING DATA (Neters)

CORRECTED CORRECTONS MB) ANGLE (ACTUAL) (REFERENCE) SPEED(s/sec)

Ev EPNL SEL PNLTm AL& /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR ORNO REF

500 FT. FLYOVER -- TARGET IAS 135 KTS.

A3 NO TRACKING DATA
A4 94.2 89.2 96.8 81.9 -1.45 -1.36 -0.25 2.20 124.4 195.5 236.8 212.1 257.0 61.7 69.4

K AS 90.9 85.2 93.4 78.0 -. 8 0.8 005 1.37 125.3 209.1 236.3 212.1 260.0 67.9 69.4
A6 91.6 87.0 94.0 80.0 -0.37 -0.30 -0.12 1.24 117.3 213.8 240.6 212.1 238.7 67.9 69.4
A7 - 85.6 92.9 78.0 -0.72 -0.61 - 1.37 121.8 208.0 244.7 212.1 249.6 67.9 69.4
AB 91.7 87.1 94.0 80.2 -0.62 -0.41 -0.08 1.24 109.3 211.0 223.5 212.1 224.7 67.9 69.4
A9 - 85.3 93.0 77.7 -0.63 -0.67 - 1.46 117.6 209.1 236.0 212.1 239.4 67.4 69.4
A1O 92.2 87.0 94.8 80.1 -0.27 -0.27 -0.21 1.40 112.7 215.0 233.0 212.1 229.9 66.9 69.4

Avg. 92.1 86.6 94.1 79.4 -0.68 -0.60 -0.14 1.47 118.3 208.8 238.7 212.1 242.8 66.8 69.4
Std Dv 1.3 1.4 1.4 1.6 0.38 0.37 0.09 0.33 6.0 6.4 10.2 0.0 13.3 2.3 0.0
90% CI 1.2 1.0 1.0 1.2 0.28 0.27 0.08 0.24 4.4 4.7 7.5 0.0 9.8 1.7 0.0

500 FT. FLYOVER -- TARGET IAS 120 KTS.

Bi1 89.6 84.6 91.9 77.4 -0.58 -0.50 0.00 1.20 109.8 209.5 222.7 212.1 225.5 61.2 61.7
B12 89.6 85.3 91.5 77.5 -0.81 -0.79 0.00 1.32 82.5 203.0 204.7 212.1 214.0 59.7 61.7
B13 89.5 84.5 91.0 76.5 -0.67 -0.54 -0.11 1.50 118.1 209.5 237.6 212.1 240.5 59.7 61.7
814 91.3 86.5 93.1 78.7 -1.02 -0.88 0.01 1.85 115.4 202.2 223.8 212.1 234.8 59.7 61.7

AV. 90.0 85.2 91.9 77.5 -0.77 -0.68 -0.02 1.47 106.4 206.1 222.2 212.1 228.7 60.1 61.7
St 0.9 0.9 0.9 0.9 0.19 0.19 0.06 0.28 16.3 4.0 13.5 0.0 11.6 0.8 0.0
90% Cl 1.0 1.1 1.1 1.0 0.23 0.22 0.07 0.33 19.2 4.7 15.8 0.0 13.7 0.9 0.0

500 FT. FLYOVER -- TARGET ]AS 105 1(1S.

C15 88.6 84.1 89.7 75.1 -0.42 -0.37 -0.18 2.03 120.3 213.1 246.7 212.1 245.6 52.0 54.0
C16 90.2 86.1 92.0 77.8 -0.66 -0.57 -0.15 1.92 114.6 208.0 228.8 212.1 233.3 51.4 54.0
C17 89.4 84.6 90.3 76.0 -0.48 -0.42 -0.18 2.11 77.1 210.1 215.5 212.1 217.6 51.4 54.0
C18 89.9 85.5 90.9 76.9 -0.35 -0.36 -0.22 1.92 101.0 212.4 216.4 212.1 216.1 51.4 54.0
C19 88.9 84.1 89.8 75.6 -0.93 -0.87 -0.08 2.11 121.2 203.8 238.2 212.1 248.0 51.4 54.0
C20 89.5 85.4 91.0 77.0 -0.65 -0.58 -0.13 1.92 108.3 206.8 217.8 212.1 223.4 51.4 54.0

Avg. 89.4 B5.0 90.6 76.4 -0.58 -0.53 -0.16 2.00 107.1 209.0 227.2 212.1 230.7 51.5 54.0
StdDv 0.6 0.8 0.9 1.0 0.21 0.19 0.05 0.09 16.5 3.5 13.0 0.0 13.9 0.2 0.0
90% CI 0.5 0.7 0.7 0.8 0.17 0.16 0.04 0.08 13.6 2.9 10.7 0.0 11.4 0.2 0.0

1000 FT. FLYOVER -- TARGET lAS 135 KTS.

D21 84.1 79.5 84.5 71.3 -0.91 -0.85 0.05 - 86.4 320.6 321.3 335.4 336.1 67.9 69.4
022 85.2 81.0 86.4 73.1 -0.08 0.02 -0.26 - 107.1 349.3 365.4 335.4 350.9 67.4 69.4
023 84.3 79.6 84.7 71.4 -0.38 -0.35 -0.14 - 87.7 336.4 336.7 335.4 335.7 67.4 69.4
D24 84.3 80.1 85.6 71.9 -0.74 -0.61 -0.09 - 113.4 330.8 360.5 335.4 365.5 67.4 69.4
025 NO TRACKING DATA

Avg. 84.5 80.1 85.3 71.9 -0.53 -0.45 -0.11 - 98.6 334.3 346.0- 335.4 347.0 67.5 69.4
Std Dv 0.5 0.7 0.9 0.8 0.37 0.37 0.13 - 13.7 11.9 20.7 0.0 14.2 0.3 0.0
90% Cl 0.6 0.8 1.0 1.0 0.44 0.44 0.15 - 16.1 14.1 24.3 0.0 16.7 0.3 0.0

f- Data Corrected Using 'Sisplified Procedure'

-- . . . . . . .. . . . . . . . . . . . . . .



TABLE D1-6

TABLE ND. J.1-2.3 (REV.1)

AEROSPATIALE SA-365N HELICOPTER (DAUPHIN) DDT/TSC

CORRECTION DATA* 
/38

SITE: 2 SIDELINE - 150 N. SOUTH JUNE 6,1983

ACOUSTIC TRACK(ING DATA (fteters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED~sec)

Ey EPNL SEL PNLT& ALs /I(P) /\l(A) /\2 /\3 (Deg) CPA SR CPAR SRR ORNO REF -

TAKEOFF -- TARGET IAS 75 KTS. (T/O FRON HWIER)

*0NO DATA OW*

TAKEOFF -- TARGET lAS 75 KTS. (T/O FROM GROUND) .. I\

"'NO DATA

9 DEGREE APPROACH -- TA RGE T ]AS 75 KTS. --

~'NO DATA ~



TABLE D1-7

TABLE NO. J.1-3.1 (REV.1)

AEROSPATIALE SA-365H HELICOPTER (DAUPHIN) DOT/TSC
213/86

CORRECTION DATA*

SITE: 3 SIDELINE - 150 N. NORTH JUNE 6,1983

ACOUSTIC TRACKING DATA (Keters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEEDtalsec)

Ev EPNL SEL PNLT% AbL /\I(P) /\l(A) 1\2 /\3 (Deg) CPA SR CPAR SRR BRNO REF

6 DEGREE APPROACH -- TARGET IAS 75 KTS. (ICAO)

NO TRACKING DATA
F36 96.1 92.3 98.8 85.1 -0.12 -0.11 0.01 - 102.8 191.1 196.0 191.7 196.5 38.6 38.6
F46 96.6 93.1 98.6 84.7 -0.51 -0.46 0.09 - 125.5 186.7 229.4 191.7 235.5 38.6 38.6 .-
F47 95.8 92.4 97.5 84.2 -0.45 -0.47 0.12 - 118.3 184.6 209.7 191.7 217.8 38.6 38.6
F48 95.4 92.1 96.5 83.1 -0.43 -0.36 0.09 - 106.3 186.7 194.5 191.7 199.7 38.6 38.6
F49 96.0 92.4 98.0 83.6 -0.28 -0.28 0.07 - 122.9 187.8 223.6 191.7 228.3 38.6 38.6
FM 94.2 90.9 95.9 82.0 -0.26 -0.25 0.05 - 106.6 188.8 196.9 191.7 200.0 38.6 38.6
F51 94.7 90.8 96.3 81.9 -0.65 -0.54 0.14 - 110.5 183.7 196.1 191,7 204.6 38.6 38.6

Av, 95.6 92.0 97.4 83.5 -0.39 -0.35 0.08 - 113.3 187.1 206.6 191.7 211.8 38.6 38.6
M t 0.8 0.9 1.2 1.2 0.18 0.15 0.04 - 8.9 2.5 14.6 0.0 15.5 0.0 0.0
90% CI 0.6 0.6 0.9 0.9 0.13 0.11 0.03 -6.6 1.8 10.7 0.0 11.4 0.0 0.0

TAKEOFF -- TARGET [AS 75 KTS. (ICAQI

E26 88.6 84.9 90.3 76.6 -1.36 -1.21 0.32 - 88.0 177.1 177.2 195.4 195.5 38.6 38.6
E27 87.4 83.1 88.2 73.7 -0.81 -0.81 0.17 - 99.7 185.6 188.4 195.4 198.2 38.6 38.6
E28 87.7 83.6 89.8 75.3 -0.90 -0.74 0.17 - 94.7 185.2 185.8 195.4 196.1 38.6 38.6
E29 B7,B 83.5 89.1 74.6 -0.92 -0.86 0.20 - 91.6 183.9 183.9 195.4 195.5 38.6 38.6
E30 87.6 83.1 89.0 74.3 -0.95 -0.94 0.24 - 87.5 181.4 181.6 195.4 195.6 38.6 38.6
E31 87.6 83.7 88.6 74.4 -0.93 -0.82 0.19 - 100.5 184.2 187.3 195.4 198.7 38.6 38.6
E32 87.6 83.6 89.8 75.9 -1.28 -1.03 0.29 - 91.2 179.0 179.0 195.4 195.4 38.6 38.6
E33 87.9 83.8 89.9 76.0 -1.22 -1.12 0.30 - 93.4 178.4 178.7 195.4 195.7 38.6 38.6

A , .  87.8 83.7 89.3 75.1 -1.05 -0.94 0.23 93.3 181.8 182.7 195.4 196.3 38.6 38.6 "."*
Std Dv 0.4 0.6 0.7 1.0 0.21 0.17 0.06 - 4.9 3.3 4.2 0.0 1.3 0.0 0.0 - -
90% CI 0.2 0.4 0.5 0.7 0.14 0.11 0.04 - 3.3 2.2 2.8 0.0 0.9 0.0 0.0

* - Data Corrected Using 'Sisplified Procedure'
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TABLE DI-8 LA
TABLE NO. J.1-3.2 (REVMI) -

AEROSPATIALE SA-365N HELICOPTER (DAUPHIN) DOT/TSC

CORRECTION DATA*

SITE: 3 SIDELINE - 150 K. NORTH JUNE 6,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(s/sec)

Ev EPNL SEL PNLT% ALs /\I(P) /\1(A) /\2 /\3 (Dog) CPA SR CPAR SRR ORND REF

500 FT. FLYOVER -- TARGET IAS 135 KTS.

A3 NO TRACKING DATA .
A4 91.8 86.4 95.2 80.0 -1.36 -1.23 -0.27 2.42 99.7 196.8 199.6 212.1 215.2 61.7 69.4
AS 91.1 86.1 93.6 79.0 -0.57 -0.49 -0.07 1.24 117.7 210.5 237.7 212.1 239.6 67.9 69.4
A6 89.6 84.3 92.6 77.2 -0.32 -0.33 -0.14 1.37 124.5 215.2 261.1 212.1 257.3 67.9 69.4
A7 91.3 86.2 93.9 79.4 -0.62 -0.55 -0.05 1.24 121.7 209.3 246.0 212.1 249.2 67.9 69.4
AR 88.1 82.8 91.3 75.9 -0.48 -0.44 -0.10 0.03 128.2 212.4 270.3 212.1 270.0 67.9 69.4
A9 91.2 86.2 93.7 79.3 -0.55 -0.48 -0.11 1,32 117,5 210.5 237.3 212.1 239.2 67.4 69.4
A1O 89.5 84.4 92.9 77.4 -0.26 -0.19 -0.23 1.54 120.4 216.4 250.8 212.1 245.9 66.9 69.4

Avg. 90.4 85.2 93.3 78.3 -0.59 -0.53 -0.14 1.31 118.5 210.2 243.3 212.1 245.2 66.8 69.4StDv 1.3 1.4 1.2 1.5 0.36 0.33 0.08 0.70 9.1 6.5 22.7 0.0 17.1 2.3 0.0
90% CI 1.0 1.0 0.9 1.1 0.27 0.24 0.06 0.51 6.7 4.7 16.6 0.0 12.5 1.7 0.0

500 FT. FLYOVER -- TARGET [AS 120 KTS.

811 88.9 84.4 90.6 76.7 -0.50 -0.42 -0.02 1.09 105.8 210.9 219.1 212.1 220.4 61.2 61.7
812 88.4 83.6 90.2 75.9 -0.94 -0.84 -0.02 1.46 125.4 204.3 250.7 212.1 260.3 59.7 61.7
813 89.5 84.9 91.2 77.2 -0,49 -0.42 -0.13 1.37 110.8 210.9 225.6 212.1 226.9 59.7 61.7
814 89.2 84.4 91.9 77.2 -1.02 -0.87 -0.01 2.03 125.5 203.5 250.0 212.1 260.6 59.7 61.7 --

Avg. 89.0 84.3 90.9 76.8 -0.74 -0.64 -0.04 1.49 116.9 207.4 236.4 212.1 242.1 60.1 61.7
St 0.5 0.5 0.7 0.6 0.28 0.25 0.06 0.39 10.1 4.0 16.4 0.0 21.4 0.8 0.0
90% CI 0.5 0.6 0.9 0.7 0.33 0.30 0.07 0.46 11.9 4.7 19.3 0.0 25.2 0.9 0.0

500 FT. FLYOVER -- TARGET IAS 105 KTS.

C15 89.9 85.3 91.9 77.6 -0.30 -0.19 -0.20 1.84 94.0 214.5 215.0 212.1 212.6 52.0 54.0
C16 88.6 84.4 89.9 76.0 -0.69 -0.52 -0.16 2.11 101.2 209.0 213.0 212.1 216.2 51.4 54.0
C17 90.0 85.4 91.5 77.9 -0.32 -0.34 -0.20 1.92 101.2 211.4 215.5 212.1 216.2 51.4 54.0
Cis NO TRACKING DATA
C19 89.7 85.2 91.3 77.6 -0.80 -0.70 -0.10 1.92 108.5 205.1 216.3 212.1 223.7 51.4 54.0
C20 89.4 85. 1 91.0 76.9 -0.66 -0.55 -0.15 2.16 90.6 208.1 208. 1 212.1 212.1 51.4 54.0

Av. 89.5 85.1 91.1 77.2 -0.55 -0.46 -0.16 1.99 99.1 209.6 213.6 212.1 216.2 51.5 54.0
vStl Dv 0.5 0.4 0.8 0.8 0.23 0.20 0.04 0.14 7.0 3.5 3.3 0.0 4.6 0.2 0.0

902 CI 0.5 0.4 0.7 0.7 0.22 0.19 0.04 0.13 6.7 3.4 3.1 0.0 4.4 0.2 0.0

1000 FT. FLYOVER -- TARGET IAS 135 KTS.

D21 84.0 80.7 85.6 72.6 -1.19 -0.91 0.03 - 124.4 322.4 390.5 335.4 406.2 67.9 69.4
022 84.9 80.9 86.8 74.1 0.08 0.11 -0.28 - 101.6 351.1 358.4 335.4 342.4 67.4 69.4
023 85.2 81.1 86.3 72.6 -0.52 -0.34 -0.16 - 115.5 338.1 374.8 335.4 371.7 67.4 69.4 . - -'
024 84.7 80.3 84.7 71.6 -0.76 -0.53 -0.10 - 118.5 332.5 378.4 335.4 381.6 67.4 69.4 - -

025 NO TRACKING DATA

An. 84.7 80.7 85.9 72.7 -0.60 -0.42 -0.13 - 115.0 336.0 375.5 335.4 375.5 67.5 69.4
St. D 0.5 0.3 0.9 1.0 0.53 0.42 0.13 - 9.6 12.0 13.2 0.0 26.4 0.3 0.0
90% CI 0.6 0.4 1.0 1.2 0.62 0.50 0.15 - 11.3 14.1 15.6 0.0 31.1 0.3 0.0

'- Data Corrected Using 'Sisplified Procedure'

u I~ .[
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TABLE D1-9

TABLE NO. J.1-3.3 (REV.1)

AEROSPATIA.E SA-365N HELICOPTER (DAUPHIN) DOT/TSC
2/3/86

CORRECTION DATA*

SI TE: 3 SIDELINE -150 M. NORTH JUNE 6,1983

ACOUSTIC TRACKING DATA (Mieters)
CORRECTED CORRECTIONS (6B). ANGLE (ACTUAL) (REFERENCE) SPEED(/sec)

---- --- ---- --- ---- --- ----

' Ev EPHI. SEL PNLTs Aim /I(P) /I(A) /\2 /\3 (Deg) CPA SR CPAR SRR ORNO REF '

%0~*

TAKEOFF -- TARGET lAS 75 KTS. (T/O FROM HOVER) W

NO TRACKING DATA -

TAKEOFF -- TARGET IAS 75 KTS. (T/O FROMi GROUND)

NO TRACKING DATA

9 DEGREE APPROACH -- TARGET lAS 75 HIS.

H52 NO TRACKING DATA
H53 93.5 90.0 94.8 81.1 -. 5-0.09 0.02 - 113.4 190.2 207.1 191.2 208.2 38.6 38.6
H54 94.2 90.6 96.4 82.7 0.04 -0.02 0.00 - 123.3 191.4 228.9 191.2 228.7 38.6 38.6
H55 95.6 91.8 98. 83.8 0.14 0.13 -0.05 - 100.4 194.2 197.4 191.2 194.3 38.6 38.6
H56 95.6 91.9 98.1 83.8 -0.03 -0.06 0.01 - 109.3 190.7 202.2 191.2 202.6 38.6 38.6

* Avg. 94.7 91.1 96.8 82.8 0.02 -0.01 -0.00 - 111.6 191.6 208.9 191.2 208.5 38.6 38.6
Std Dv 1.0 0.9 1.6 1.3 0.09 0.10 0.03 - 9.5 1.8 13.9 0.0 14.6 0.0 0.0

* 9Z Ci 1.2 1.1 1.9 1.5 0.10 0.11 0.04 - 11.2 2.1 16.4 0.0 17.2 0.0 0.0

'Data Corrected Using 'Simplified Procedure'

N, '



TABLE D2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar-86

AEROSPATIALE SA 365N DAUPHIN 2

ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C) rz-elv-1 1

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 135.00 59.00 365.00 39.17 0.8748
B 120.00 59.00 365.00 39.17 0.8521
C 105.00 59.00 365.00 39.17 0.8294

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 135.00 77.00 365.00 39.17 0.8600
B 120.00 77.00 365.00 39.17 0.8377 Awk
C 105.00 77.00 365.00 39.17 0.8154

TARGET CONDITIONS

SERIES DESCRIPTION
A 500 FT. LFO IAS = 135 KTS.
B 500 FT. LFO IAS = 120 KTS.
C 500 FT. LFO IAS 105 KTS.

• 365.00 RPM 100% ROTOR SPEED

* . .- ,

,,,. . , . .. ... ........ a.. ,. .. .. . ... ,.... .,> :....... . ... .. . . .-.. :. .:. --. .. .. .: . :.:::. .



TABLE D2-2

ACTUAL TEST CONDITIONS ANAL. DATE: 11-Mar-86

AEROSPATIALE SA 365N DAUPHIN 2

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
Al 135.00 60.00 355.00 39.17 0.8556
A2 130.00 60.00 355.00 39.17 0.8481
A3 132.00 60.00 355.00 39.17 0.8511
A4 120.00 60.00 355.00 39.17 0.8329
A5 132.00 60.00 355.00 39.17 0.8511
A6 132.00 60.00 355.00 39.17 0.8511
A7 132.00 60.00 355.00 39.17 0.8511
A8 132.00 60.00 355.00 39.17 0.8511
A9 131.00 60.00 355.00 39.17 0.8496
A10 130.00 60.00 355.00 39.17 0.8481
Bl 119.00 60.00 355.00 39.17 0.8314
B12 116.00 60.00 355.00 39.17 0.8269
B13 116.00 61.00 355.00 39.17 0.8261
B14 116.00 61.00 350.00 39.17 0.8169
C15 101.00 61.00 350.00 39.17 0.7943
C16 100.00 61.00 350.00 39.17 0.7928 - .
C17 100.00 61.00 350.00 39.17 0.7928
C18 100.00 61.00 350.00 39.17 0.7928
C19 100.00 61.00 350.00 39.17 0.7928
C20 100.00 61.00 350.00 39.17 0.7928

. i-

• .'.
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TABLE D2-3

ACTUAL TEST NOISE DATA

ANAL. DATE: 11-Mar-86 .2 .-..

AEROSPATIALE SA 365N DAUPHIN 2

TEST ---- AS MEAS. PNLTM ---- PNLTM 492 FOOT NORM. --

EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT

Al NA NA NA NA NA NA NA

A2 NA NA NA NA NA NA NA

A3 420.00 92.90 93.60 94.40 92.15 91.98 93.65

A4 423.00 NA NA 94.10 NA

A5 484.80 92.90 92.60 92.70 92.83 92.45 92.63

A6 506.60 93.10 92.90 91.60 93.25 93.20 91.75

A7 479.40 93.30 92.30 92.30 93.17 92.03 92.17

A8 496.30 93.40 92.60 91.70 93.44 92.69 91.74

A9 484.80 93.00 92.10 92.20 92.93 91.95 92.13

AlO 505.40 93.70 91.90 91.60 93.84 92.18 91.74

Bll 486.60 90.00 91.60 91.30 89.94 91.49 91.24

B12 459.90 91.00 91.90 89.60 90.67 91.21 89.27
B13 486.60 90.30 91.60 90.10 90.24 91.49 90.04

B14 445.10 92.30 93.60 90.80 91.81 92.57 90.31

C15 503.30 90.30 91.40 88.10 90.42 91.63 88.22

C16 476.00 90.70 91.00 88.40 90.53 90.66 88.23

C17 489.20 89.90 91.10 88.70 89.87 91.04 88.67

C18 489.60 89.30 90.30 91.40 89.28 90.25 91.38

C19 459.30 90.20 91.20 88.60 89.86 90.50 88.26

C20 475.00 89.80 91.20 89.50 89.62 90.84 89.32 "5!

*i) !i
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TABLE D2-4

AEROSPATIALE SA 365N DAUPHIN 2
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT 1 o

Al 0.8556 NA
A2 0.8481 NA
A3 0.8511 92.15 .

A 0.8329 NA
A5 0.8511 92.83
A6 0.8511 93.25 -

A7 0.8511 93.17
AS 0.8511 93.44
A9 0.8496 92.93

AJO 0.8481 93.84 -

Bli 0.8314 89.94
B12 0.8269 90.67
B13 0.8261 90.24
B14 0.8169 91.81
C15 0.7943 90.42
C16 0.7928 90.53 a

C17 0.7928 89.87
C18 0.7928 89.28
C19 0.7928 89.86
C20 0.7928 89.62

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
52.51 48.12

R SQ. = 0.745 MEAN X =0.8243
R = 0.863 S.D. X =0.0260

STD.ERR = 0.824 MEAN Y = 91.40
*CORREL = 0.863 S.D. Y = 1.58

SAMPLE =17 TOT VAR = 2.49



TABLE D2-5

LINEAR REGRESSION EQUATION .r.r
------------------------------------------

Y SLOPE * X + INTERCEPT
= 52.51 48.12

R SQ. 0.745 MEAN X =0.8243
R 0.863 S.D. X =0.0260

STD.ERR 0.824 MEAN Y = 91.40
CORREL 0.863 S.D. Y = 1.58
SAMPLE 17 TOT VAR = 2.49

SECOND ORDER EQUATION

Y=A + Bi * B2 *(
Y = 837.09 +-1869.82 * X + 1169.83 *X'

R SQ. 0.705 MEAN X =0.8243
R 0.840 S.D. X =0.0260

STD.ERR 0.735 MEAN Y = 91.40 
-

SAMPLE 17 S.D. Y = 1.58
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TABLE D2-6

AEROSPATIALE SA 365N DAUPHIN 2
CENTER LINE *-

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT

Al 0.8556 NA ~ %-.

A2 0.8481 NA
A3 0.8511 91.98
A4 0.8329 NA __

A5 0.8511 92.45
A6 0.8511 93.20 .-

A7 0.8511 92.03
A8 0.8511 92.69
A9 0.8496 91.95 ~.
A10 0.8481 92.18
Bli 0.8314 91.49
B12 0.8269 91.21
B13 0.8261 91.49
B14 0.8169 92.57
C15 0.7943 91.63
C16 0.7928 90.66
C17 0.7928 91.04
C18 0.7928 90.25
C19 0.7928 90.50
C20 0.7928 90.84

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 25.75 70.43

R SQ. = 0.641 MEAN X = 0.8243
R = 0.801 S.D. X = 0.0260

STD.ERR = 0.516 MEAN Y = 91.66
CORREL = 0.801 S.D. Y = 0.83
SAMPLE =17 TOT VAR = 0.70



TABLE D2-7

LINEAR REGRESSION EQUATION

- - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -

Y= SLOPE *X + INTERCEPT
= 25.75 70.43

R SQ. = 0.641 MEAN X = 0.8243
R = 0.801 S.D. X = 0.0260

STD.ERR = 0.516 MEAN Y = 91.66 .' *%

CORREL = 0.801 S.D. Y = 0.83
SAMPLE =17 TOT VAR = 0.70

SECOND ORDER EQUATION

y= A + BI * X + B2 1
Y = 50.40 + 74.57 * X + -29.71 f

R SQ. = 0.233 MEAN X 0.8243
R = 0.482 S.D. X =0.0260
STD.ERR = 0.534 MEAN Y 91.66
SAMPLE =17 S.D. Y 0.83
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TABLE D2-8

AEROSPATIALE SA 365N DAUPHIN 2

RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT

Al 0.8556 NA
A2 0.8481 NA
A3 0.8511 93.65
A 0.8329 93.38
A5 0.8511 92.63
A6 0.8511 91.75
A7 0.8511 92.17
A8 0.8511 91.74
A9 0.8496 92.13

A10 0.8481 91.74 19

Bli 0.8314 91.24
B12 0.8269 89.27
B13 0.8261 90.04
B14 0.8169 90.31
C15 0.7943 88.22 ~
C16 0.7928 88.23
C17 0.7928 88.67
C18 0.7928 91.38
C19 0.7928 88.26
C20 0.7928 89.32

LINEAR REGRESSION EQUATION
- - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -

Y SLOPE *X + INTERCEPT
- 57.76 43.15 <.

R SQ. = 0.663 MEAN X = 0.8248
R = 0.814 S.D. X = 0.0253

STD.ERR = 1.072 MEAN Y = 90.79 * -

CORREL = 0.814 S.D. Y = 1.79
SAMPLE =18, TOT VAR = 3.21



N7

TABLE D2-9

LINEAR REGRESSION EQUATION 4..

Y SLOPE *X + INTERCEPT
- 57.76 43.15

R SQ. = 0.663 MEAN X = 0.8248
R = 0.814 S.D. X = 0.0253
STD.ERR = 1.072 MEAN Y = 90.79

S..CORREL = 0.814 S.D. Y = 1.79
SAMPLE =18 TOT VAR = 3.21

SECOND ORDER EQUATION

y= A + Bi *X(+ B2 *

Y = 229.02 + -395.21 *X + 275.72 f

R SQ. = 0.657 MEAN X =0.8248
R = 0.810 S.D. X =0.0253
STD.ERR = 1.102 MEAN Y = 90.79
SAMPLE =18 S.D. Y = 1.79

.- -v
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A: 10-Mar-% s. R

TABLE D3-1 ~

DATA PIRXFED PER ICAO CE=IRCATTON PROCULIRES

HELIQFTh: AE1R6PATIALE SA-365N DAUPElN
CFERATTCN: ICAO TAKEOFF

EVEMT LEFT CENrER LINE RIarr 3 W4C

NIIIER SMtILNE CENIER SI~IE AVERAGE

SrFE 2 1 3

E26 94.40 96.30 88.60 93.10
E27 93.00 96.80 87.40 92.40
E28 93.50 97.10 87.70 92.77
E29 93.60 95.70 87.80 92.37
E30 93.80 96.70 87.60 92.70
E31 NA 96.40 87.60 0.00 __

E32 93.80 96.00 87.60 92.47 ~
E33 94.70 96.0) 87.90 92.87

AVERAGE 93.83 96.38 87.78 92.67 .

SM. DEV. 0.57 0.47 0.37 0.27

907. C.I1. 0.42 0.32 0.24 0.20



A: lO-Mar--86 -A

TABLE D3-2

&Hf4kRY EPNL LVELS (dB) .

DTA PROCEED PER IM AD CE11 CAT Tli PROEURE S

HFLKXPIIR: AEROSPATIALE SA-365N DAIJMJN
aRATICN: ICAO LFO

EVENr [FT CENh LINE RIGMr 3 HIG

"MRIF2 SIIlM.N MER~1 STM~INE AVERAGE

SITE 2/3 1 3/2

A3 NA NA NA 0.00)
A4 94.20 92.70 91.80 92.90
A5 91.10 90.30 90.90 90.77
A6 91.60 90.50 89.60 90.57
A7 91.30 90.30 NA 0.00
AB 91.70 90.10 89.40 90.40
A9 91.20 89.60 NA 0.00
A10 92.20 89.50 89.60 90.43

AVERAGE 91.90 90.43 90.26 91.01

SMD. 1IEV. 1.08 1.07 1.05 1.06

9(f C.I. 0.79 0.79 1.00 1.01

S -w



A: 17-&r-.86

p... .

TABLE D3-3 '-

SMRY ML LMS (dB) ,

DATA 1PIXOES PER ICAD (ERFCAT1CN PFD XDJRES

HELR7M: AEROSPATTALE SA-36% DAJFfIN.
OPERATION: ICAO APPROA"I

EVEWr LFT C1M LINE RI(Xr 3 MIC
NMEfR SIiNE CER SIDELINE AVERAGE

SITE 3 1 2

F35 NA NA NA 0:00)
F36 %6.10 94.40 93.28 94.59 '--'
F46 96.60 95.70 93.78 95.36
F47 95.80 95.60 92.98 94.79
F48 95.40 96.30 92.58 94.76
F49 96.00 96.40 93.18 95.19

094.291.38 94.06
F51 94.70 96.00 91.88 94.19

AVERAGE 95.54 95.86 92.72 94.71

ST. DEV. 0.84 0.74 0.84 0.48 .

o .

9f C.I. 0.62 0.54 0.62 0.35

..

- o . . ..

. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . ... l..,.
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TABLE El-I

TABLE NO. K.5-1.1 (REV.1)

BELL 222 HELICOPTER DOT/TSC
1/131/6"

CORRECTION DATA*

SITE: I CENTERLINE - CENTER JUNE 14,1983

ACOUSTIC TRACKING DATA (Meters)
CORECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERECE) SPEED(/ec)

Ev EPNL SEL PNLTs ALs /It(P) /\t(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRiD REF

12 DEGRE APPROACH -- TARGET lAS 45 KTS.

127 97.6 93.3 99.9 85.9 0.52 0.46 -0.08 - 107.1 122.7 128.3 117.4 122.8 23.5 23.1
T28 95.9 91.7 99.5 85.2 -0.04 -0.07 -0.07 - 110.4 115.7 123.5 117.4 125.2 22.5 23.1
129 97.3 93.0 98.7 84.4 0.00 -0.03 -0.08 - 122.1 116.2 137.2 117.4 138.6 22.5 23.1

Av. 96.9 92.7 99.4 85.2 0.16 0.12 -0.08 - 113.2 119.2 129.7 117.4 128.9 22.9 23.1
Std Dv 0.9 0.8 0.6 0.7 0.31 0.30 0.01 - 7.9 3.9 6.9 0.0 8.5 0.6 0.0
902 CI 1.5 1.4 1.1 1.3 0.53 0.50 0.01 - 13.3 6.6 11.7 0.0 14.3 1.0 0.0

12 DEGREE APPROACH -- TARGET lAS 55 KTS.

U30 92.9 87.7 95.2 79.5 -0.03 -0.06 -0.30 - 110.4 115.7 123.4 117.4 125.2 26.1 28.3
U32 95.0 89.9 95.5 80.1 0.16 0.11 -0.27 - 109.4 117.9 125.0 117.4 124.4 26.7 28.3
U32 95.1 89.8 98.3 82.5 -0.07 -0.11 -0.02 - 115.9 115.3 128.1 117.4 130.4 27.8 28.3

Avg. 94.3 89.2 96.3 80.7 0.02 -0.02 -0.20 - 111.9 116.3 125.5 117.4 126.7 26.9 28.3
Std 1.2 1.3 1.7 1.6 0.12 0.12 0.15 - 3.5 1.4 2.4 0.0 3.3 0.8 0.0
901 CI 2.1 2.1 2.9 2.7 0.21 0.19 0.26 - 5.9 2.4 4.0 0.0 5.5 1.4 0.0

12 DEGREE APPROACH -- TARGET lAS 65 XTS.

'33 93.1 88.1 95.8 80.1 -0.05 -0.13 -0.06 - 118.4 115.4 131.2 117.4 133.5 32.6 33.4
V34 93.2 87.7 95.4 79.7 -0.10 -0.14 -0.09 - 121.9 114.6 134.9 117.4 138.3 32.1 33.4
V35 93.9 88.7 96.8 81.2 -0.13 -0.15 -0.23 - 118.0 114.6 129.7 117.4 132.9 31.2 33.4

Av. 93.4 88.2 96.0 80.3 -0.09 -0.14 -0.13 119.4 114.8 131.9 117.4 134.9 32.0 33.4 " -. ''
Std Dv 0.4 0.5 0.7 0.8 0.04 0.01 0.09 - 2.2 0.5 2.7 0.0 2.9 0.7 0.0
90 CI 0.7 0.9 1.3 1.3 0.07 0.02 0.15 3.6 0.8 4.6 0.0 5.0 1.2 0.0
12 DEGREE APPROACH -- TARGET IAS 75 KTS.

936 93.2 88.5 95.6 80.1 0.57 0.56 0.03 - 117.0 123.0 138.1 117.4 131.7 37.6 36.0
W37 93.5 88.2 96.4 80.5 0.06 0.03 0.04 - 104.1 116.7 120.4 117.4 121.0 36.2 36.0
W38 93.3 88.1 96.2 80.2 0.17 0.13 0.04 - 117.6 117.8 132.9 117.4 132.5 36.5 36.0
W40 92.5 87.8 94.9 79.9 0.27 0.24 -0.14 - 119.1 118.8 136.0 117.4 134.4 35.2 36.0

Ag. 93.1 88.2 95.8 80.2 0.27 0.24 -0.01 - 114.5 119.1 131.8 117.4 129.9 36.4 36.0
St Ov 0.4 0.3 0.7 0.3 0.22 0.23 0.09 - 6.9 2.8 7.9 0.0 6.0 1.0 0.0
901 CI 0.5 0.4 0.8 0.3 0.26 0.27 0.10 - 8.2 3.3 9.3 0.0 7.1 1.1 0.0

- Data Corrected Using 'Simplified Procedure'

, p



TABLE E1-2

TABLE NO. K.5-1.2 (REV.1)

BELL 222 HELICOPTER DOT/TSC

CORRECTION DATA* 
1/31/86

SITE 1 CENTERLINE - CENTER JUNE 14,1983

ACOUSTIC TRACKING DATA (Neters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(,/sec)

-------------------------- ----------------------- ---------------------------- -------------
Ev EPNL SEL PNLTi ALs /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR RNO REF

6 DEGREE APPROACH -- TARGET IAS 45 KTS. Iv

N7 95.5 91.0 97.1 83.1 -1.05 -1.01 0.25 150.9 106.4 218.6 119.3 245.1 22.5 23.1
N8 92.3 87.8 92.4 77.9 -1.12 -1.07 0.48 - 108.3 105.8 111.4 119.3 125.7 23.6 23.1N 19 93.8 89.5 94.0 79.1 -0.93 -0.86 0.30 124.2 108.0 130.6 119.3 144.4 23.0 23.1

Av . 93.9 89.4 94.5 80.0 -1.03 -0.98 0.34 - 127.8 106.7 153.5 119.3 171.7 23.0 23.1
D 1.6 1.6 2.4 2.8 0.10 0.11 0.12 - 21.5 1.1 57.1 0.0 64.2 0.6 0.0

90 CI 2.7 2.7 4.1 4.7 0.16 0.18 0.20 - 36.2 1.9 96.3 0.0 108.3 1.0 0.0

6 DEGREE APPROACH -- TARGET ]AS 55 ITS.

N10 96.8 91.8 98.9 84.0 -0.59 -0.60 -0.40 - 121.4 111.2 130.4 119.3 139.9 24.5 28.3Nil 94.9 90.8 96.6 82.3 -1.08 -1.03 -0.22 - 127.8 106.0 134.1 119.3 150.9 24.6 28.3
N12 98.0 93.4 100.8 87.0 -0.18 -0.19 -0.40 - 135.3 116.1 165.0 119.3 169.6 25.3 28.3
N13 97.6 92.7 99.1 83.7 -1.04 -1.00 0.43 - 134.3 106.5 148.9 119.3 166.9 28.6 28.3

Avg. 96.8 92.2 98.8 84.3 -0.72 -0.70 -0.15 - 129.7 110.0 144.6 119.3 156.8 25.8 28.3StI 1.4 1.2 1.7 2.0 0.42 0.40 0.39 6.5 4.7 15.8 0.0 14.0 2.0 0.090% C] 1.6 1.4 2.1 2.3 0.50 0.47 0.46 - 7.6 5.6 18.6 0.0 16.5 2.3 0.0

6 DEGREE APPROACH -- TARGET IAS 75 KTS.

014 96.7 92.4 98.2 83.9 -1.10 -1.06 0.30 - 107.1 106.5 111.4 119.3 124.9 37.9 38.6 .015 96.3 91.9 98.3 83.7 -0.62 -0.62 0.21 - 124.0 111.0 133.9 119.3 143.9 38.4 38.6
016 96.0 91.7 97.8 83.2 -1.28 -1.19 0.41 - 107.9 104.4 109.7 119.3 125.4 38.4 38.6

Av . 96.3 92.0 98.1 83.6 -1.00 -0.96 0.31 - 113.0 107.3 118.3 119.3 131.4 38.2 38.6
St, 0.4 0.3 0.3 0.4 0.34 0.30 0.10 - 9.5 3.4 13.5 0.0 10.8 0.3 0.0Z90 C] 0.6 0.6 0.5 0.6 0.58 0.50 0.17 - 16.0 5.7 22.7 0.0 18.3 0.5 0.0

6 DEGREE APPROACH -- TARGET ]AS 85 KTS.

P17 94.2 89.9 96.4 81.4 -1.16 -1.08 0.37 - 128.7 105.6 135.2 119.3 152.9 43.5 43.7
P18 94.5 90.5 96.6 82.6 -0.46 -0.46 -0.11 - 125.7 112.8 138.9 119.3 146.9 40.9 43.7
P19 95.2 91.4 97.3 84.0 -0.48 -0.47 0.12 136.5 112.4 163.1 119.3 173.3 42.9 43.7

Av 94.6 90.6 96.8 82.6 -0.70 -0.67 0.13 - 130.3 110.2 145.7 119.3 157.7 42.4 43.7STd 0.5 0.8 0.5 1.3 0.40 0.36 0.24 5.6 4.1 15.2 0.0 13.8 1.4 0.090Z Cl 0.8 1.3 0.8 2.2 0.67 0.60 0.40 - 9.4 6.8 25.6 0.0 23.3 2.3 0.0

I- Data Corrected Using 'Siaplified Procedure'

4-1
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TABLE E1-3

'.-TABLE NO. K.5-1.3 (RE.)

BELL 222 HELICOPTER D07/7SC

CORRECTION DATA* 1/31/86

SITE: 1 CENTERLINE - CENTER JUNE 14,1983

ACOUSTIC TRACKING DATA (Meters)CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(i/sec)
......................... .......... ............... ..... ............... ............ .............----------

Ey EPNL SEL PNLTa ALs /\I(P) /\I(A) /\2 /\3 (Dog) CPA SR CPAR SRR ORO, REF
6 DEGRE APPROACH -- TARGET IAS 65 KTS. (ICAO)

Ll 97.0 92.6 98.8 83.9 -0.30 -0.36 0.12 - 124.2 113.9 137.8 119.3 144.4 33.2 33.4
L2 98.4 93.9 100.7 85.9 -0.12 -0.12 0.21 - 12. 11, 136 19,14. 3,7 34"";"

122.0 117.5 138.6 119.3 140.8 34.7 33.4L3 98.0 93.4 100.4 85.5 -1.10 -1.08 0.37 - 117.8 105.9 119.6 119.3 134.9 33.3 33.4L4 97.6 93.0 100.2 85.5 -0.74 -0.76 0.33 - 118.9 108.9 124.5 119.3 136.4 33.7 33.4L5 97.6 93.2 100.2 85.3 -0.88 -0.87 0.38 - 107.0 107.4 112.4 119.3 124.8 33.7 33.4L6 98.7 94.2 101.1 86.5 -0.57 -0.57 0.17 - 119.4 111.6 128.1 119.3 137.0 33.0 33.4
A Dv 97.9 93.4 100.2 85.4 -0.62 -0.63 0.26 - 118.2 110.9 126.8 119.3 136.4 33.6 33.4St 0.6 0.6 0.8 0.9 0.37 0.35 0.11 - 6.0 4.4 10.3 0.0 6.6 0.6 0.090% CI 0.5 0.5 0.6 0.7 0.30 0.29 0.09 - 4.9 3.6 8.5 0.0 5.5 0.5 0.0
TAKEOFF -- TARGET lAS 65 KTS. (ICAO)

K20 
NO TRACKING DATAK21 90.1 85.4 92.6 76.4 2.77 2.62 -0.95 - 116.3 182.1 203.1 141.2 157.6 32.5 33.42 90.8 86,1 93.0 76.9 4.47 4.19 -1.50 ,- 111.9 213.0 229.5 141.2 152.2 32.2 33.41(23 90.8 86.6 93.9 78.9 4.53 4.38 -1.36 - 114.1 213.8 234.3 141.2 154.7 33.4 33.41(24 90.5 86.4 93.3 77.8 4.46 4.31 -1.88 - 108.6 213.1 224.9 141.2 149.0 29.5 33.4K25 91.5 86.7 94.0 78.4 5.97 5.16 -1.95 - 99.9 228.0 231.5 141.2 143.3 30.6 33.4

"D'v 90.7 86.3 93.4 77.7 4.44 4.13 -1.53 - 110.2 210.0 224.7 141.2 151.4 31.7 33.4St 0.5 0.5 0.6 1.0 1.13 0.93 0.41 - 6.4 16.9 12.5 0.0 5.5 1.6 0.D90% CI 0.5 0,5 0.6 1.0 1.08 0.88 0.39 - 6.1 16.1 11.9 0.0 5.2 1.5 0.0

'- D itb Corrected Using 'Sitplified Procedure'
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TABLE EI-4 LA

TABLE NO. K.5-1.4 (REV.1) '..

BELL 222 HELICOPTER DOT/TSC2/10/86 ',

CORRECTION DATA* 21/6.

SITE: 1 CENTERLINE - CENTER JINE 15,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTI OHS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(a/ls) W, _'

Ev EPHL SEL PNLT& AL& /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR BRND REF -f

500 FT. FLYOVER -- TARGET [AS 137KTS.

B7 91.4 86.8 93.7 79.3 -0.57 -0.56 0.31 0.57 128.6 140.4 179.6 150.0 191.8 72.0 70.5
8 92.0 87.4 93.7 79.8 -2.70 -2.50 1.15 0.32 132.6 114.8 156.1 150.0 203.8 75.1 70.5

P9 91.9 87.5 93.6 79.3 -3.09 -2.86 1.08 0.68 132.5 110.8 150.3 150.0 203.4 72.0 70.5

Av . 91.8 87.2 93.6 79.5 -2.12 -1.97 0.85 0.52 131.2 122.0 162.0 150.0 199.7 73.0 70.5
S" Dy 0.3 0.4 0.1 0.3 1.36 1.24 0.47 0.18 2.3 16.1 15.6 0.0 6.8 1.8 0.0
901 CI 0.5 0.6 0.1 0.5 2.29 2.09 0.79 0.31 3.9 27.1 26.2 0.0 11.5 3.0 0.0

500 FT. FLYOVER -- TARGET ]AS 127 KTS.

CIO 91.1 86.5 93.0 78.6 -2.11 -2.01 0.71 0.82 146.9 120.7 220.9 150.0 274.4 65.1 65.3
C11 92.1 87.6 94.6 80.2 -0.43 -0.38 0.18 0.82 142.2 141.8 231.5 150.0 244.9 65.3 65.3 ,.
C12 92.2 87.5 93.4 79.1 -1.60 -1.58 0.56 0.84 139.1 126.1 192.7 150.0 229.2 65.3 65.3 -
C13 90.9 86.3 93.2 78.7 -3.42 -3.26 1.17 0.79 131.1 105.7 140.2 150.0 199.0 65.8 65.3
C14 90.6 86.1 92.7 78.3 -2.23 -2.21 0.77 0.90 132.6 119.4 161.0 150.0 203.8 65.3 65.3
CIS 91.1 86.6 94.0 79.7 -0.26 -0.23 0.12 1.00 135.2 142.9 202.6 150.0 212.7 64.8 65.3 -.

Av 91.3 86.8 93.5 79.1 -1.67 -1.61 0.58 0.86 137.8 125.9 191.5 150.0 227.3 65.3 65.3
St" Dv 0.6 0.6 0.7 0.7 1.19 1.15 0.39 0.08 6.0 14.3 35.1 0.0 28.6 0.3 0.0
901 CI 0.5 0.5 0.6 0.6 0.98 0.95 0.32 0.06 5.0 11.8 28.8 0.0 23.5 0.3 0.0

500 FT. FLYOVER -- TARGET IAS 110 KTS.

016 90.8 86.5 93.1 78.9 -0.73 -0.72 0.46 0.74 133.3 136.5 187.5 150.0 206.1 58.6 56.6
017 90.6 86.4 92.9 78.6 -0.77 -0.72 0.51 0.69 140.3 136.0 212.7 150.0 234.6 59.2 56.6 -
018 91.2 86.7 93.2 78.6 -0.66 -0.62 0.48 0.69 129.5 137.5 178.2 150.0 194.4 59.2 56.6

Av . 90.8 86.5 93.1 78.7 -0.72 -0.69 0.48 0.71 134.3 136.7 192.8 150.0 211.7 59.0 56.6
St Ov 0.3 0.2 0.1 0.2 0.06 0.06 0.03 0.03 5.5 0.8 17.8 0.0 20.7 0.3 0.0
90% Cl 0.5 0.3 0.2 0.3 0.09 0.10 0.04 0.05 9.2 1.3 30.1 0.0 34.9 0.5 0.0

500 FT. FLYOVER -- TARGET IAS 96 KTS. ,. --

E19 90.6 85.9 94.5 79.1 -0.41 -0.43 0.26 0.87 133.7 140.5 194.4 150.0 207.5 49.9 49.4

Av. 90.6 85.9 94.5 79.1 -0.41 -0.43 0.26 0.87 133.7 140.5 194.4 150.0 207.5 49.9 49.4Stdv -N -... -_ " -
9OC - - - - - - - - - - - - - - -90% ;I . .... ....

- Dat Corrected'Using 'Sisplified Procedure'
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TABLE E1-5

TAKE NO. K.5-1.5 (REV.1)

BELL 222 HELICOPTER OT/1SC
1/31/8 "6"

CORRECTION DATA*

SITE I CENTERLINE - CENTER JUNE 15,1983

ACOUSTIC TRACK(ING DATA MIeters)
CORRECTED CORRECTIONS (d0) ANGLE (ACTUAL) (REFERENCE) SPEEDfi/sec)

------------------------- -------------------------- ----- ----------- ---------------- - --------- -
Ev EPHL SEL Pl. Als AI(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR ORND REF

1000 FT. FLYOVER -- TAG lAS 123 KTS.

Al 86.6 82.6 86.4 71.9 -0.73 -0.78 0.40 - 136.1 274.0 395.1 300.0 432.6 64.8 63.3
A2 $6.4 92.3 86.0 71.3 0.65 0.50 0.04 - 134.5 309.6 433.9 300.0 420.5 65.3 63.3
A3 85.9 81.9 85.9 71.4 0.06 -0.02 0.12 - 133.6 295.2 407.5 300.0 414.1 64.3 63.3
A4 85.7 81.9 86.4 71.9 0.51 0.47 -0.03 - 135.7 309.6 443.2 300.0 429.5 64.3 63.3
5 95.9 92.0 B6.0 71.5 0.57 0.49 -0.03 - 130.2 309.7 405.7 300.0 393.0 64.3 63.3 -'

A6 - 82.5 86.0 72.1 -0.65 -0.52 - - 129.5 282.1 365.5 300.0 388.7 65.8 63.3 Maw

M A. 86.1 82.2 86.1 71.7 0.07 0.02 0.10 - 133.3 296.7 408.5 300.0 413.1 64.8 63.3 .
St" 0.4 0.3 0.2 0.3 0.62 0.56 0.18 - 2.8 15.7 27.9 0.0 18.5 0.6 0.0
M C! 0.4 0.3 0.2 0.3 0.51 0.46 0.17 - 2.3 12.9 22.9 0.0 15.2 0.5 0.0

APPROACH - MULTI-SEG.1

021 93.5 88.6 95.4 80.2 -4.76 -4.59 2.81 - 118.5 71.5 81.4 119.3 135.8 43.5 33.4

Av . 93.5 88.6 95.4 80.2 -4.76 -4.59 2.81 - 118.5 71.5 81.4 119.3 135.8 43.5 33.4 r
1OZCI - - - - - -- - - - - -

9M7 Cl . .... -'"''"'

APPROACH -- KULTI-SEG.2

R22 92.6 87.2 94.6 78.7 -4.83 -4.65 1.59 - 111.9 69.9 75.4 117.4 126.5 32.7 33.4

A . 92.6 87.2 94.6 78.7 -4.83 -4.65 1.59 - 111.9 69.9 75.4 117.4 126.5 32.7 "33.4

StZC - - - - - - - - - - - - - - -

APPROACH -- r.LTI-SEG.3

S23 95.6 0.9 9.3 84.6 -3.38 -3.28 -0.57 111.2 81.3 87.2 117.4 125.9 22.3 33.4

Av 95.6 90.9 9.3 84.6 -3.38 -3.28 -0.57 111.2 81.3 87.2 117.4 125.9 22.3 33.4.0C -. -. -. 84. -. 3 -. -. 7 - -1. -1. -7. 11. 1-. 22. -.

9M/ C! .....- ."

'- Data Corrected Using 'Sibplified Procedure'
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TABLE EI-6

TABLE NO. K.5-2.1 (REV.1)

BELL 222 HELICOPTER DOT/TSC S. ..-.1/31/86 ~ .- .-,

CORRECTION DATA*

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 14,1983

ACOUSTIC TRACKING DATA (IKeters) .J.-
CORRECIED CORRECTINS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(s/sec)

------------------------- -------------------------- ----- ---------------------------- ---- ~ ~ )
Ev EPHL SEL PNLT% AL& /\1(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

12 DEGREE APPROACH -- TARGET AS 45 KTS.

T27 95.5 91.2 97.3 82.8 0.22 0.16 0.03 - 104.4 192.5 198.8 190.5 196.6 23.5 23.1
T28 94.2 89.9 96.4 82.0 0.04 -0.03 -0.08 104.3 188.3 194.3 190.5 196.6 22.5 23.1
T29 95.8 91.6 97.4 83.0 0.06 -0.01 -0.0 - 108.6 188.5 198.9 190.5 201.0 22.5 23.1

A". 95.2 90.9 97.0 82.6 0.11 0.04 -0.04 - 105.8 189.8 197.3 190.5 198.1 22.9 23.1
St" 0.9 0.9 0.6 0.6 0.10 0.10 0.06 - 2.5 2.4 2.6 0.0 2.5 0.6 0.0saw&
9I Cl 1.5 1.6 0.9 0.9 0.17 0.18 0.11 4.1 4.0 4.4 0.0 4.2 1.0 0.0

12 DEGREE APPROACH -- TARGET lAS 55 TS.-

U30 94.4 89.8 95,9 80.8 0.05 -0.07 -0.31 - 112.4 188.2 203.6 190.5 206.0 26.1 28.3
U31 95.2 90.9 95.5 81.6 0.14 0.07 -0.24 - 134.0 189.6 263.7 190.5 264.9 26.7 28.3 "-
U32 94.4 90.1 97.1 82.6 0.00 -0.04 -0.04 - 116.2 187.9 209.5 190.5 212.3 27.8 28.3

Av. 94.7 90.3 96.2 81.7 0.06 -0.01 -0.20 - 120.9 188.6 225.6 190.5 227.7 26.9 28.3
St 0.4 0.6 0.8 0.9 0.07 0.07 0.14 - 11.6 0.9 33.1 0.0 32.4 0.8 0.0
M9 Cl 0.7 0.9 1.4 1.6 0.12 0.12 0.24 - 19.5 1.5 55.9 0.0 54.6 1.4 0.0

12 DEGREE APPROACH -- TARGET IAS 65 KTS.

V33 93.4 88.8 96.1 81.2 0.06 -0.02 -0.09 - 113.8 188.7 206.2 190.5 208.1 32.6 33.4
V34 93.1 88.6 95.6 81.1 0.01 -0.01 -0.13 - 122.6 188.3 223.5 190.5 226.1 32.1 33.4
V35 93.3 88.8 95.9 81.3 0.05 -0.01 -0.27 - 123.1 188.3 224.7 190.5 227.4 31.2 33.4 . .-

* 93.3 88.7 95.9 81.2 0.04 -0.01 -0.16 - 119.8 188.4 218.2 190.5 220.5 32.0 33.4
Stl Dv 0.1 0.1 0.2 0.1 0.03 0.01 0.09 - 5.3 0.3 10.4 0.0 10.8 0.7 0.0
901 CI 0.2 0.2 0.4 0.2 0.04 0.01 0.16 - 8.9 0.5 17.5 0.0 18.2 1.2 0.0

12 DEGREE APPRDACH -- TARGET IAS 75 KIS.

W36 93.2 88.9 95.3 80.6 0.36 0.26 0.13 - 123.3 193.5 231.7 190.5 228.0 37.6 36.0
W37 93.1 88.5 95.6 80.9 0.13 0.09 0.04 - 114.1 189.6 207.6 190.5 208.6 36.2 36.0
" 38 92.9 88.6 95.9 81.1 0.17 0.10 0.06 - 126.8 190.2 237.6 190.5 237.9 36.5 36.0

92 5 95.4 80.3 0.27 0.11 -0.11 - 129.3 190.9 246.6 190.5 246.0 35.2 36.0
V 93.0 88.6 95.6 80.7 0.23 0.14 0.03 - 123.4 191.0 230.8 190.5 230.1 36.4 36.0

"A r 0.2 0.2 0.3 0.3 0.10 0.08 0.10 - 6.7 1.7 16.7 0.0 16.1 1.0 0.0
" % Cl 0.2 0.3 0.3 0.4 0.12 0.09 0.12 - 7.8 2.0 19.6 0.0 19.0 1.1 0.0

'- Data Corrected Using 'Simplified Procedure'

'-
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TABLE E1-7 i -

TABLE NO. K.5-2.2 (REM).,
" . -- J

BELL 222 HELICOPTER D)T/TSC
1131186

CORRECTION DATA*"

SITE: 2 LINE - 150 N. SOUTH JUNE 14,1983

ACOUSTIC TRACKING DATA (Neters)
CORRECTED CORRECTIONS dB) ANGLE (ACTUAL) (REFERENCE) SPEED(k/sec)

Ev EPNL SEL PILT AL. I\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

6 DEGREE APPROACH -- TARGET IAS 45 KTS.

R7 90.0 86.1 89.3 74.8 -0.33 -0.34 0.02 - 130.1 183.4 239.8 191.7 250.6 22.5 23.1
NB 88.2 84.9 87.7 73.7 -0.37 -0.35 0.24 - 96.7 183.1 184.3 191.7 193.0 23.6 23.1
N9 89.1 85.4 88.8 74.3 -0.46 -0.28 0.10 - 116.2 184.3 205.4 191.7 213.6 23.0 23.1

Avg. 89.1 85.5 88.6 74.3 -0.39 -0.32 0.12 - 114.3 183.6 209.8 191.7 219.0 23.0 23.1
514 Dv 0.9 0.6 0.8 0.6 0.07 0.04 0.11 - 16.8 0.6 28.0 0.0 29.2 0.6 0.0
901 CI 1.5 1.0 1.4 0.9 0.11 0.06 0.19 - 28.3 1.1 47.2 0.0 49.2 1.0 0.0

6 DEGREE APPROACH -- TARGET lAS 55 I(TS.

N410 91.0 86.4 93.3 77.8 -0.22 -0.19 -0.53 - 99.9 186.3 189.1 191.7 194.6 24.5 28.3
N11 89.2 84.7 90.7 75.5 -0.34 -0.34 -0.46 - 92.9 183.2 183.5 191.7 191.9 24.6 28.3
N12 93.7 89.0 95.8 80.7 -0.02 -0.04 -0.44 - 122.8 189.2 225.0 191.7 228.0 25.3 28.3
N13 90.6 85.8 91.0 75.2 -0.32 -0.33 0.20 - 128.2 183.5 233.4 191.7 243.9 28.6 28.3

v q. 91.1 86.5 92.7 77.3 -0.22 -0.22 -0.31 - 111.0 185.5 207.7 191.7 214.6 25.8 28.3
St Dv 1.9 1.8 2.4 2.5 0.15 0.14 0.34 - 17.2 2.8 25.1 0.0 25.5 2.0 0.0
901 CI 2.2 2.1 2.8 3.0 0.17 0.17 0.40 - 20.2 3.3 29.6 0.0 30.0 2.3 0.0

6 DEREE APPROACH -- TARGET IAS 75 KTS.

014 94.8 90.3 96.7 82.3 -0.28 -0.32 0.07 - 128.8 183.5 235.4 191.7 246.0 37.9 38.6
015 93.9 89.1 95.8 80.8 -0.17 -0.19 0.07 - 122.6 186.1 220.9 191.7 227.5 38.4 38.6
016 94.0 89.2 95.9 80.6 -0.37 -0.38 0.14 - 122.2 182.3 215.4 191.7 226.4 38.4 38.6 -'.-

S Av . 94.2 89.5 96.1 81.2 -0.27 -0.30 0.09 - 124.5 184.0 223.9 191.7 233.3 38.2 38.6
StZ Ov 0.5 0.7 0.5 0.9 0.10 0.10 0.04 - 3.7 1.9 10.4 0.0 11.0 0.3 0.0
90% C; 0.8 1.1 0.8 1.6 0.17 0.16 0.07 - 6.3 3.3 17.5 0.0 18.5 0.5 0.0

6 DEGREE APPROACH -- TARGET lAS 85 KTS.

P17 92.8 88.6 95.6 80.7 -0.33 -0.36 0.13 - 121.0 182.9 213.4 191.7 223.6 43.5 43.7
P18 92.2 88.1 95.0 80.7 -0.10 -0.14 -0.21 - 108.2 187.2 197.0 191.7 201.7 40.9 43.7
P19 92.1 88.0 94.7 80.2 -0.13 -0.20 0.01 - 109.1 186.8 197.6 191.7 202.8 42.9 43.7

. 92.4 88.2 95.1 80.5 -0.19 -0.23 -0.02 - 112.7 185.6 202.7 191.7 209.4 42.4 43.7
"t SD 0.4 0.3 0.4 0.3 0.13 0.11 0.17 - 7.2 2.3 9.3 0.0 12.4 1.4 0.0

90? CI 0.7 0.5 0.8 0.5 0.21 0.19 0.29 - 12.1 3.9 15.7 0.0 20.8 2.3 0.0

* - Data Corrected Using 'Sisplified Procedure'
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TABLE El-8

TABLE NO. K.5-2.3 (REV.1)

BELL 222 HELICOPTER DOT/TSC :
1/31/86 :-'#-'

CORRECTION DATA*

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 14,1983 "-

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec)

EV EPNL SEL PNLTs AL. AI(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR 8RND REF ,

6 DEGREE APPROACH -- TARGET IAS 65 KTS. (ICAO) " .

Li 94.1 89.9 95.0 79.9 -0.11 -0.14 0.03 - 116.2 187.9 209.3 191.7 213.6 33.2 33.4 :'. .

L2 93.4 88.9 93.3 78.8 0.03 0.02 0.19 - 137.5 190.0 281.2 191.7 283.6 34.7 33.4
L3 92.0 87.5 93.3 79.8 -0.32 -0.33 0.13 - 140.2 183.1 286.3 191.7 299.6 33.3 33.4 "
L4 93.3 88.9 94.2 79.7 -0.22 -0.25 0.15 - 133.3 184.9 254.2 191.7 263.6 33.7 33.4
L5 92.6 88.1 93.4 78.1 -0.33 -0.33 0.17 - 85.9 184.0 184.5 191.7 192.2 33.7 33.4
L6 93.2 88.6 94.0 78.8 -0.22 -0.19 0.04 - 123.9 186.5 224.5 191.7 230.8 33.0 33.4

kA. 93.1 88.7 93.9 79.2 -0.19 -0.20 0.12 - 122.8 186.1 240.0 191.7 247.2 33.6 33.4
St. Dv 0.7 0.8 0.7 0.7 0.14 0.13 0.07 - 20.2 2.6 40.7 0.0 41.9 0.6 0.0
90! CI 0.6 0.7 0.6 0.6 0.11 0.11 0.06 - 16.6 2.1 33.5 0.0 34.4 0.5 0.0

TAKEOFF -- TARGET IAS 65 KTS. (ICAO)

920 NO TRACKING DATA
K21 89.1 84.1 90.4 74.5 1.59 1.48 -0.55 - 96.3 235.3 236.7 206.0 207.3 32.5 33.4
122 89.4 84.1 90.8 74.8 2.66 2.54 -0.91 96.5 259.8 261.5 206.0 207.3 32.2 33.4
K23 898 84.4 91.8 74.9 2.69 2.48 -0.77 - 83.4 260.6 262.3 206.0 207.4 33.4 33.4
K24 89.0 83.6 90.9 74.4 2.60 2.49 -1.30 - 88.7 259.9 260.0 206.0 206.1 29.5 33.4
K25 89.0 83.4 91.0 74.4 3.18 2.94 -1.29 - 89.4 272.3 272.3 206.0 206.0 30.6 33.4

N. 89.3 83.9 91.0 74.6 2.54 2.39 -0.96 - 90.9 257.6 258.6 206.0 206.8 31.7 33.4
Stl Dv 0.3 0.4 0.5 0.2 0.58 0.54 0.33 - 5.5 13.5 13.1 0.0 0.7 1.6 0.0
90! CI 0.3 0.4 0.5 0.2 0.55 0.52 0.31 - 5.3 12.9 12.5 0.0 0.7 1.5 0.0

'- Data Corrected Using 'Simplified Procedure'
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TABLE E1-9

TALE NO. K.5-2.4 (REV.1) ..

BELL 222 HELICOPTER DOT/TSC
2/10/86

CORRECTION DATA*

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 15,1983

ACOUSTIC TRACKING DATA (Neters)
CORRECTED CORRECTIONS (B) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec)

Ev EPNL SEL PNLT% ALo /\(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF %

500 FT. FLYOVER -- TARGET IAS 137 KTS. -r

87 93.5 89.0 94.1 80.4 -0.28 -0.23 0.21 1.81 139.8 204.9 317.7 212.1 328.9 72.0 70.5Be 93.6 89.0 94.7 80.5 -.3 107 0.66 1.00 148.1 188.4 356.6 212.1 401.5 75.1 70.5
89 94.3 89.5 94.9 80.6 -1.39 -1.18 0.52 2.14 154.9 186.0 439.3 212.1 501.0 72.0 70.5

Ay 93.8 89.2 94.5 80.5 -1.00 -0.83 0.46 1.65 147.6 193.1 371.2 212.1 410.5 73.0 70.5 .
"Dy 0.4 0.3 0.4 0.1 0.62 0.52 0.23 0.59 7.6 10.3 62.1 0.0 86.4 1.8 0.0

90 C1 0.7 0.5 0.7 0.2 1.05 0.88 0.39 0.99 12.8 17.4 104.7 0.0 145.7 3.0 0.0
500 FT. FLYOVER -- TARGET IAS 127 KTS.

CIO 92.7 88.3 93.9 80.4 -0.85 -0.83 0.32 2.58 95.9 192.0 193.0 212.1 213.2 65.3 65.3

ClI 93.4 88.9 94.3 80.8 -0.04 -0.02 0.10 2.58 149.6 205.8 406.8 212.1 419.3 65.3 65.3
C12 93.3 88.6 93.8 80.6 -0.67 -0.65 0.27 2.66 100.5 195.4 198.8 212.1 215.8 65.3 65.3
C13 93.5 89.1 94.7 81.0 -1.32 -1.27 0.51 2.50 124.5 183.0 222.2 212.1 257.5 65.8 65.3
C14 92.5 88.6 94.1 80.9 -0.91 -0.86 0.35 2.83 119.0 190.6 218.1 212.1 242.7 65.3 65.3
CIS 93.9 89.5 94.4 81.1 -0.06 -0.03 0.05 3.15 104.4 206.6 213.2 212.1 219.0 64.8 65.3

A . 93.2 88.9 94.2 80.8 -0.64 -0.61 0.27 2.72 115.7 195.6 242.0 212.1 261.2 65.3 65.3
St" Dv 0.5 0.4 0.3 0.3 0.51 0.50 0.17 0.24 20.0 9.2 81.5 0.0 79.4 0.3 0.0
90% CI 0.4 0.4 0.3 0.2 0.42 0.41 0.14 0.20 16.4 7.5 67.1 0.0 65.3 0.3 0.0 *- 0.

500 FT. FLYOVER -- TARGET IAS 110 KTS.

D16 90.9 87.0 90.2 77.6 -0.06 -0.18 0.31 2.33 118.5 202.2 230.2 212.1 241.4 58.6 56.6
017 90.9 87.0 90.8 77.7 -0.17 -0.23 0.35 2.17 107.4 201.9 211.6 212.1 222.3 59.2 56.6 -.
D18 90.6 86.8 90.9 78.2 -0.19 -0.18 0.34 2.17 103.3 202.9 208.5 212.1 218.0 59.2 56.6 " "
A 90.8 86.9 90.6 77.8 -0.14 -0.20 0.33 2.22 109.8 202.4 216.8 212.1 227.2 59.0 56.6

"Dy 0.2 0.1 0.4 0.3 0.07 0.03 0.02 0.09 7.9 0.5 11.7 0.0 12.5 0.3 0.0
90% CI 0.3 0.2 0.7 0.5 0.12 0.05 0.04 0.16 13.2 0.9 19.7 0.0 21.0 0.5 0.0

500 FT. FLYOVER -- TARGET IAS 96 KTS.

E19 89.8 85.9 89.5 76.6 0.07 -0.07 0.16 2.74 107.8 205.0 215.3 212.1 222.8 49.9 49.4

Ayv. 89.8 85.9 89.5 76.6 0.07 -0.07 0.16 2.74 107.8 25.0 215.3 212.1 222.8 49.9 49.4
90% DI - - - - - - - - --

#- Data Corrected Using 'Simplified Procedure'
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TABLE El-10
TABLE NO. K.5-2.5 (REM.)

BELL 222 HELICOPTER DOTJTsC
1/31/86

CORRECTION DATA*

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 15,1983

ACOUSTIC TRACING DATA (Keters)
CORRECTED CORRECTIONS (6B) ANGLE (ACTUAL) (REFERENCE) SPEED(&/sKc

Ev EPHI SEL PNLTs AL. /Il(P) /\1IA) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

1000 FT. MLOVER -- TARGET IAS 123 KTS.

Al 87.2 83.2 86.5 72,4 -0.85 -0.64 0.34 - 96.5 311.7 313.7 335.4 337.6 64.8 63.3
A2 87.0 83.0 86.6 72.2 0.42 0.37 0.06 - 90.5 343.2 343.2 335.4 335.4 64.3 63.3
A3 86.8 82.6 86.3 72.3 -0.01 -0.03 0.12 - 107.2 330.4 345.9 335.4 351.1 64.3 63.3
A4 86.3 82. 4 85.9 72.2 0.34 0.34 -0.01 - 101.3 343.2 350.0 33M. 342.0 64.3 63.3
A5 87.5 83.4 86.5 72.3 0.31 0.36 -0.01 - 109.1 343.4 363.5 335.4 355.1 64.3 63.3
A6 88.2 83.7 86.5 72.3 -0.23 -0.35 0.34 - 160.4 318.8 951.4 M3.4 1000.9 65.81 63.3

-Avg. 87.2 83.0 86.4 72.3 -0.00 0.01 0.14 - 110.8 331.8 444.6 335.4 453.7 64.8 63.3 .-

St O 0.7 0.5 0.2 0.1 0.48 0.43 0.16 - 25.2 13.9 102.7 0.0 109.7 0.6 0.0
-90% CI 0.5 0.4 0.2 0,1 0.40 0.35 0.13 -20.8 11.5 84.4 0.0 90.3 0.5 0.0 .-

-APPROACH -- NIJLT I-SEG.1I

021 92.2 88.2 92.7 78.0 -1.32 -1.24 1.62 - 106.7 165.8 173.1 191.7 200.1 43.5 33.4

*Ang. 92.2 88.2 92.7 78.0 -1.32 -1.24 1.62 - 106.7 165.8 173.1 191.7 200.1 43.5 33.4
St 90%I - - - - - - - - - - - - - -

*APPROACH -- MIT I-SEG. 2

R22 91.2 87.3 92.3 78.5 -1.30 -1.23 0.37 - 135.6 165.2 235.9 190.5 272.1 32.7 33.4

*Ayl. 91.2 87.3 92.3 78.5 -1.30 -1.23 0.37 - 135.6 165.2 235.9 190.5 272.1 32.7 33.4

-901 CI - - - -- - - - - - -

APPROACH -- UILTI-SEG.3

S23 NO TRACK(ING DATA

'-Data Corrected Us.ing 'Sisplified Procedure'



.
TABLE El-li

TABLE NO. K.5-3.1 (REV.1) ,.4

SBELL 222 HELICOPTER DOT/TSC

CORRECTION DATA*

SITE: 3 SIDELINE - 150 l. NORTH JUNE 14,1983

ACOUSTIC TRACKING DATA (teters)
CORRECTED CORRECTIONS M8) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec)

Ev EPNL SEL PNLT% ALm AI(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

12 DEGREE APPROACH -- TARGET lAS 45 KTS.

127 89.8 85.5 90.5 75.6 0.47 0.38 -0.02 - 103.1 195.6 200.8 190.5 195.5 23.5 23.1
T28 88.4 84.5 88.5 73.9 0.20 0.09 -0.13 87.8 191.2 191.3 190.5 190.6 22.5 23.1
129 91.5 87.5 90.6 76.4 0.31 0.17 -0.13 129.0 191.5 246.3 190.5 245.0 22.5 23.1

A . 89.9 85.8 89.9 75.3 0.33 0.21 -0.09 - 106.6 192.7 212.8 190.5 210.4 22.9 23.1 . -
St"IN 1.6 1.5 1.2 1.3 0.14 0.15 0.06 20.8 2.5 29.4 0.0 30.1 0.6 0.0
90% CI 2.7 2.6 2.0 2.1 0.23 0.25 0.11 - 35.1 4.1 49.6 0.0 50.7 1.0 0.0

12 DEGREE APPROACH -- TARGET lAS 55 KTS.

U30 87.6 83.8 86.7 74.0 0.25 0.25 -0.36 - 114.7 191.2 210.5 190.5 209.7 26.1 28.3 -

U31 87.6 83.8 87.1 73.8 0.34 0.38 -0.29 - 133.7 192.6 266.3 190.5 263.4 26.7 28.3
U32 87.3 83.0 87.0 73.4 0.24 0.22 -0.09 - 73.8 190.9 198.8 190.5 198.3 27.8 28.3

Av. 87.5 83.5 86.9 73.7 0.28 0.28 -0.25 - 107.4 191.6 225.2 190.5 223.8 26.9 28.3
Std Dv 0.2 0.4 0.2 0.3 0.06 0.09 0.14 - 30.6 0.9 36.1 0.0 34.8 0.8 0.0
907 CI 0.3 0.7 0.4 0.5 0.09 0.14 0.24 - 51.6 1.5 60.9 0.0 58.6 1.4 0.0

12 DEGREE APPROACH -- TARGET IAS 65 KTS.

V33 86.7 83.1 86.8 73.4 0.31 0.25 -0.14 - 96.4 191.7 192.9 190.5 191.7 32.6 33.4
Y34 - 82.4 86.7 73.9 0.27 0.26 - - 115.3 191.2 211.6 190.5 210.7 32.1 33.4
V35 86.9 83.2 87.7 75.1 0.28 0.23 -0.32 - 117.5 191.2 215.5 190.5 214.7 31.2 33.4

A . 86.8 82.9 87.1 74.1 0.29 0.25 -0.23 - 109.7 191.4 206.7 190.5 205.7 32.0 33.4
Std D 0.1 0.4 0.5 0.8 0.02 0.02 0.13 - 11.6 0.3 12.1 0.0 12.3 0.7 0.0
907 CI 0.7 0.8 0.9 1.4 0.04 0.03 0.57 - 19.5 0.5 20.4 0.0 20.7 1.2 0.0

12 DEGREE APPROACH -- TARGET IAS 75 KTS.

V36 87.2 83.9 88.2 75.2 0.57 0.53 0.08 - 120.1 196.6 227.3 190.5 220.2 37.6 36.0
W37 87.6 83.9 88.5 75.1 0.37 0.27 -0.01 - 90.6 192.6 192.6 190.5 190.5 36.2 36.0
U38 87.3 83.5 88.1 75.3 0.37 0.35 0.01 - 112.6 193.2 209.3 190.5 206.3 36.5 36.0
440 86.8 83.5 88.5 76.4 0.47 0.40 -0.16 - 109.8 193.9 206.1 190.5 202.5 35.2 36.0

Avg. 87.2 83.7 88.3 75.5 0.44 0.39 -0.02 - 108.3 194.1 208.8 190.5 204.9 36.4 36.0
Std Dv 0.3 0.2 0.2 0.6 0.10 0.11 0.10 - 12.6 1.8 14.3 0.0 12.3 1.0 0.0
90 CI 0.4 0.3 0.2 0.7 0.11 0.13 0.12 - 14.8 2.1 16.8 0.0 14.4 1.1 0.0

- Data Corrected Using 'Simplified Procedure'

:- ; ' i '" i . . -'. . . - . -. . - . .. •• ''. . .' . * .. . . • -.. . -- . .. - -- -' . -- -.
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TABLE El-12

TABLE NO. K.5-3.2 (REV.t)

BELL 222 HELICOPTER DOT/TSC
1/31/86

CORRECTION DATA* ,

SITE: 3 SIDELINE - 150 N. NORTH JUNE 14,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED'.isec)

Ev EPNL SEL PNLT& AL. /\I(P) /\14A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

6 DEGREE APPROACH -- TARGET lAS 45 KTS.

R7 92.0 88.0 93.6 80.0 -0.20 -0.23 -0.02 - 136.2 185.4 267.8 191.7 276.9 22.5 23.1
NB 89.8 86.0 87.8 73.8 -0.25 -0.24 0.20 - 84.6 185.0 185.9 191.7 192.5 23.6 23.1
%9 92.0 88.1 90.7 76.6 -0.21 -0.18 0.06 - 128.9 186.3 239.6 191.7 246.5 23.0 23.1

Av.y 91.3 87.3 90.7 76.8 -0.22 -0.22 0.08 116.6 185.6 231.1 191.7 238.6 23.0 23.1
Stl Dv 1.3 1.2 2.9 3.1 0.03 0.03 0.11 - 27.9 0.7 41.6 0.0 42.7 0.6 0.0
901 CI 2.2 2.0 4.9 5.2 0.04 0.05 0.19 47.1 1.1 70.2 0.0 72.0 1.0 0.0

6 DEGREE APPROACH -- TARGET IAS 55 KTS.

NIO 92.9 88.4 93.1 77.9 -0.07 -0.10 -0.S7 - 106.8 188.3 196.7 191.7 200.2 24.5 28.3
Nil 90.7 86.4 91.8 76.9 -0.22 -0.23 -0.50 - 113.8 185.2 202.4 191.7 209.5 24.6 28.3
N12 90.4 85.7 92.1 75.8 0.09 0.08 -0.48 - 103.3 191.3 196.6 191.7 197.0 25.3 28.3
N13 91.2 87.0 90.2 74.9 -0.22 -0.20 0.16 - 99.2 185.8 188.2 191.7 194.2 28.6 28.3

Avg. 91.3 86.9 91.8 76.4 -0.11 -0.11 -0.35 - 105.8 187.6 196.0 191.7 200.2 2c.8 28.3
StD Dv 1.1 1.2 1.2 1.3 0.15 0.14 0.34 - 6.2 2.8 5.8 0.0 6.7 2.0 0.0

. 90% CI 1.3 1.4 1.4 1.5 0.17 0.16 0.40 - 7.3 3.3 6.9 0.0 7.9 2.3 0.0

6 DEGREE APPROACH -- TARGET IAS 75 KS.

014 90.7 86.7 91.4 76.7 -0.21 -0.23 0.03 - 124.6 185.5 225.4 191.7 233.0 37.9 38.6
015 - - 92.6 78.2 -0.05 -0.09 - - 120.4 188.1 218.3 191.7 222.4 38.4 38.6
016 89.9 85.9 89.9 76.2 -0.26 -0.30 0.11 - 131.6 184.3 246.4 191.7 256.3 38.4 38.6 " "

90.3 86.3 91.3 77.0 -0.17 -0.21 0.07 -- 125.6 186.0 230.0 191.7 237.2 38.2 38.6. -
St 0.6 0.6 1.4 1.0 0.11 0.11 0.06 5.6 2.0 14.6 0.0 17.4 0.3 0.0
90Z CI 2.6 2.5 2.3 1.8 0.18 0.18 0.25 9.5 3.3 24.7 0.0 29.3 0.5 0.0

6 DEGREE APPROACH -- TARGET IAS 85 KTS.

P17 88.0 83.9 89.6 75.2 -0.26 -0.22 0.09 - 120.6 184.9 214.7 191.7 222.6 43.5 43.7
PIS 88.9 84.6 91.4 76.9 0.02 0.00 -0.25 133.1 189.3 259.4 191.7 262.7 40.9 43.7
P19 87.9 83.7 90.6 75.9 0.02 0.00 -0.03 - 121.5 189.0 221.6 191.7 224.8 42.9 43.7

Avq. 88.3 84.1 90.5 76.0 -0.07 -0.07 -0.06 125.1 187.7 231.9 191.7 236.7 42.4 43.7
StT 0.6 05 0.9 0.9 0.16 0.13 0.17 - 7.0 2.4 24.0 0.0 22.5 1.4 0.0
90! CI 1.0 0.8 1.5 1.5 0.27 0.21 0.29 11.8 4.1 40.5 0.0 38.0 2.3 0.0

S - Data Corrected Using 'Sibplified Procedure'
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TABLE El-13

TAB LE NO. K.5-3.3 (REM,) %. . ,

BELL 222 HELICOPTER DOT/TSC

CORRECTION DATA* 
1''"

SITE: 3 SIDELINE - 150 A. NORTH JUNE 14,19 3

ACOUSTIC TRACKING DATA MNeturs) .-

CORRECTED CORRECTIONS (d) ANGLE (ACTUAL) (REFERENCE) SPEED( /sec)
Ev EPNL SEL PNLT& ALi, /I(P) /I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRMN REF

6 DEGREE APPROACH -- TARGET IAS 65 KYS. (ICAO)

L 89.7 85.5 90.8 75.9 -0.03 -0.06 0.00 - 120.9 189.9 221.3 191.7 223.3 33.2 33.4
L2 91.6 87.4 90.7 76.9 0.11 0.06 0.15 - 105.4 192.1 199.3 191.7 198.9 34.7 33.4
L3 91.3 87.0 91.0 76.9 -0.22 -0.26 0.09 - 142.3 185.1 302.5 191.7 313.3 33.3 33.4
L4 90.2 85.6 91.6 76.9 -0.13 -0.17 0.12 - 12B.7 186.9 239.5 191.7 245.6 33.7 33.4
L5 90.4 86.4 90.8 76.2 -0.19 -0.21 0.13 - 124.0 186.0 224.4 191.7 231.2 33.7 33.4
L6 90.7 86.4 91.4 76.0 -0.06 -0.08 0.00 - 112.4 188.5 203.8 191.7 207.3 31.0 33.4

A. 90.7 86.4 91.0 76.5 -0.09 -0.12 0.08 - 122.3 188.1 231.8 191.7 236.6 33.6 33.4
StiDv 0.7 0.7 0.3 0.5 0.12 0.12 0.07 - 12.9 2.6 376 0.0 41.1 0.6 0.0
90Z Cl 0.6 0.6 0.3 0.4 0.10 0.10 0.05 - 10.6 2.2 30.9 0.0 33.8 0.5 0.0

TAKEOFF -- TARGET IAS 65 KTS. (ICAO)

K20 NO TRACKING DATA
K21 87.4 83.4 88.7 74.2 1.87 1.66 -0.61 - 96.2 239.4 240.8 206.0 207.2 32.5 33.4
1(22 87.3 83.1 88.9 73.6 1.91 1.63 -0.66 - 95.8 240.6 241.8 206.0 207.1 32.2 33.4
1(23 88.5 84.1 89.6 74.9 2.95 2.62 -0.82 - 98.9 264.7 268.0 206.0 208.5 33.4 33.4
1(24 88.0 83.8 89.8 75.0 3.05 2.75 -1.35 - 90.7 264.3 264.3 206.0 206.0 29.5 33.4
K25 88.3 84.1 90.1 75.2 3.44 3.14 -1.34 - 100.1 276.6 281.0 206.0 209.2 30.6 33.4

k. 87.9 83.7 89.4 74.6 2.64 2.36 -0.96 - 96.4 257.1 259.2 206.0 207.6 31.7 33.4
St' Dv 0.5 0.5 0.6 0.7 0.71 0.68 0.36 - 3.6 16.4 17.4 0.0 1.3 1.6 0.0
901 Cl 0.5 0.4 0.6 0.7 0.68 0.65 0.35 - 3.5 15.7 16.6 0.0 1.2 1.5 0.0

- Data Corrected Using 'Simpiified Procedure'
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TABLE EI-14

TABLE NO. K.5-3.4 (REV.1)

BELL 222 HELICOPTER DOT/T""2/10/% -" ,

CORRECTION DATA* 2/1- 0e

SITE: 3 SIDELINE - 150 M. NORTH JUNE 15,1983

ACOUSTIC TRACKING DATA (Nieter$)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec)

Ev EPWL SEL PNLTm ALb /\I(P) /\M(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

500 FT. FLYOYER -- TARGET IAS 137 KTS.

87 90.7 86.7 91.6 78.7 -0.13 -0.17 0.17 1.06 119.6 207.3 238.3 212.1 243.9 72.0 70.5
Be 90.6 86.8 92.3 79.0 -1.00 -0.95 0.63 0.59 113.3 190.5 207.5 212.1 231.0 75.1 70.5
B9 90.9 87.0 92.3 79.4 -1.13 -1.05 0.49 1.26 112.7 188.0 203.8 212.1 230.0 72.0 70.5

Avg. 90.7 86.8 92.1 79.1 -0.75 -0.72 0.43 0.97 115.2 195.3 216.5 212.1 235.0 73.0 70.5
"Dt 0.1 0.2 0.4 0.4 0.4 0.48 0.24 0.34 3.8 10.5 19.0 0.0 7.8 1.8 0.0 ia

902 CI 0.2 0.3 0.7 0.6 0.92 0.81 0.40 0.58 6.4 17.6 32.0 0.0 13.1 3.0 0.0

500 FT. FLYOVER -- TARGET IAS 127 KTS.

CIO 90.5 86.5 91.9 78.5 -0.73 -0.71 0.29 1.52 110.0 194.2 206.6 212.1 225.7 65.3 65.3
Cl1 90.3 86.6 93.0 79.2 0.02 -0.02 0.06 1.52 116.9 208.2 233.4 212.1 237.9 65.3 65.3
C12 91.5 87.1 91.1 77.9 -0.54 -0.53 0.23 1.57 118.2 197.6 224.2 212.1 240.6 A5.3 65.3
C13 89.7 86.0 89.6 77.6 -1.37 -1.16 0.48 1.47 124.2 185.0 223.6 212.1 256.4 65.8 65.3
C14 90.9 86.8 92.6 79.0 -0.77 -0.75 0.31 1.67 114.6 192.7 212.1 212.1 233.4 65.3 65.3
C15 91.0 87.1 92.2 79.0 0.15 0.08 0.02 1.86 112.6 208.9 226.4 212.1 229.8 64.8 65.3

Av. 90.7 86.7 91.8 78.5 -0.54 -0.51 0.23 1.60 116.1 197.8 221.0 212.1 237.3 65.3 65.3
tSt Dv 0.6 0.4 1.2 0.7 0.56 0.47 0.17 0.14 4.9 9.3 9.9 0.0 10.8 0.3 0.0

90 CI 0.5 0.4 1.0 0.6 0.46 0.39 0.14 0.12 4.1 7.7 8.1 0.0 8.9 0.3 0.0

500 FT. FLYOVER -- TARGET IAS 110 KTS.

016 89.4 85.7 89.9 76.6 -0.08 -0.10 0.27 1.37 118.2 204.5 232.1 212.1 240.7 58.6 56.6
D17 89.3 85.3 89.9 77.0 -0.10 -0.11 0.32 1.28 114.9 204.2 225.1 212.1 233.8 59.2 56.6
018 89.2 85.5 89.6 76.6 -0.03 -0.05 0.30 1.28 114.8 205.2 226.1 212.1 233.7 59.2 56.6

Avg. ' 89.3 87.5 89.8 76.7 -0.07 -0.09 0.30 1.31 115.9 204.7 227.7 212.1 236.0 59.0 56.6
Std D 0.1 .2 0.2 0.2 0.04 0.03 0.03 0.05 1.9 0.5 3.8 0.0 4.0 0.3 0.0
902 C! 0.2 0.3 0.3 0.4 0.06 0.05 0.04 0.09 3.3 0.9 6.4 0.0 6.8 0.5 0.0

500 FT. FLYOVER -- TARGET IAS 96 KTS.

E19 88.9 05.0 89.2 75.7 0.08 0.03 0.12 1.61 110.9 207.3 222.0 212.1 227.1 49.9 49.4

Any. 88.9 85.0 89.2 75.7 0.08 0.03 0.12 1.61 110.9 207.3 222.0 212.1 227.1 49.9 49.4

902C1 - - - - - - - - - - - - - - -MO C! . ... ... i- -,

- ata Corrected Using 'Simplified Procedure'

"..............................................................% .- . . ...



TABLE El-15

TABLE NO. K.5-3.5 (REV.1)

BELL 222 HELICOPTER DOT/TSC
1/31/86

CORRECTION DATA*
Pig

SITE- 3 SIDELINE - 150 M. NORTH JUNE 15,1983

ACOUSTIC TRACKING DATA (Neters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEEDsi/sec)

Ev EPNL SEL PNLTs ALi /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR ORND REF %

1000 FT. FLYOVER -- TARGET IAS 123 KTS.

A! 86.4 82.3 85.2 72.0 -0.51 -0.50 0.31 - 93.4 314.7 315.2 335.4 336.0 64.8 63.3
A2 86.1 82.1 85.4 72.1 0.51 0.46 0.03 - 87.8 346.3 346.6 335.4 335.7 65.3 63.3
A3 86.1 82.2 85.4 71.8 0.09 0.06 0.09 93.3 333.4 334.0 335.4 336.0 64.3 63.3
A4 86.0 81.9 86.5 72.7 0.47 0.41 -0.03 - 93.1 346.3 346.8 335.4 335.9 64.3 63.3
A5 - 82.4 85.5 71.6 0.51 0.42 - - 93.2 346.4 347.0 335.4 335.9 64.3 63.3
A6 86.8 82.9 85.8 71.9 -0.33 -0.37 0.31 - 113.5 321.8 351.0 335.4 365.8 65.8 63.3

Av . 86.3 82.3 85.6 72.0 0.12 0.08 0.14 - 95.7 334.8 340.1 335.4 340.9 64.8 63.3
StDv 0.3 0.3 0.5 0.4 0.45 0.43 0.16 9.0 14.0 13.5 0.0 12.2 0.6 0.0
90Z CI 0.3 0.3 0.4 0.3 0.37 0.35 0.15 - 7.4 11.5 11.1 0.0 10.1 0.5 0.0

APPROACH -- .ULTI-SEG'

971 88.6 85.2 89.4 76.2 -1.24 -1.15 1.59 - 102.1 167.3 171.1 191.7 196.0 43.5 33.4

Av. 88.6 .85.2 89.4 76.2 -1.24 -1.15 1.59 - 102.1 167.3 171.1 191.7 196.0 43.5 33.4
S D~v - - - -- - - -- --- - - -

90ZCI .. ....

APPROACH -- KULTI-SEG.2

R22 86.9 83.5 87.0 74.0 -1.13 -1.09 0.34 - 100.7 166.6 169.6 190.5 193.9 32.7 33.4

Avq. 86.9 83.5 87.0 74.0 -1.13 -1.09 0.34 - 100.7 166.6 169.6 190.5 193.9 32.7 33.4
Std By - - - - - - - -- - - - - -

9 o0 Z C - - - -.. . .. . . ...- - •-

APPROACH -- MULTI-SEG.3

S23 ND TRACKING DATA
Avg. - ... . . ..--- - - "''-

Std v .....
90Z C -. ... . . . ""-"" -

I- Data Corrected Usirig 'Sisplified Procedure'

4
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TABLE E2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar-86

BELL 222 TWIN JET

ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
B 137.00 59.00 348.00 39.75 0.8561
C 123.00 59.00 348.00 39.75 0.8349
D 110.00 59.00 348.00 39.75 0.8152

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
B 137.00 77.00 348.00 39.75 0.8416
C 123.00 77.00 348.00 39.75 0.8208
D 110.00 77.00 348.00 39.75 0.8014

TARGET CONDITIONS

SERIES DESCRIPTION :
B 500 FT. LFO IAS = 137 KTS. -

C 500 FT. LFO IAS = 123 KTS.
D 500 FT. LFO IAS = 110 KTS.

* 348.00 RPM = 100% ROTOR SPEED

........................................
. . . . . . . . . . .. . . . . . .



TABLE E2-2

ACTUAL TEST CONDITIONS ANAL. DATE: 11-Mar-86

BELL 222 TWIN JET 1

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
B7 140.00 85.00 348.00 39.75 0.8398
B8 146.00 87.00 348.00 39.75 0.8471
B9 140.00 89.00 348.00 39.75 0.8368
CIO 127.00 89.00 348.00 39.75 0.8176

CIlI 127.00 89.00 348.00 39.75 0.8176
C12 127.00 90.00 348.00 39.75 0.8169
C13 128.00 90.00 348.00 39.75 0.8184
C14 127.00 92.00 348.00 39.75 0.8154
C15 126.00 94.00 348.00 39.75 0.8125
D16 114.00 95.00 348.00 39.75 0.7942
D17 115.00 95.00 348.00 39.75 0.7956
D18 115.00 95.00 348.00 39.75 0.7956

... - I- '€

. ... . . .



FIGURE E2-3

ACTUAL TEST NOISE DATA
ANAL. DATE: 11-Mar-86

BELL 222 TWIN JET

TEST ---- AS MEAS. PNLTM --- . PNLTM 492 FOOT NORM. --

EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT
B7 454.40 90.70 93.70 92.60 90.34 92.96 92.24
B8 384.00 92.70 96.00 95.00 91.69 93.69 93.99
B9 374.10 92.20 96.00 94.10 91.10 93.45 93.00
ClO 393.80 91.20 94.30 92.20 90.28 92.23 91.28
Cll 451.50 91.50 94.30 91.70 91.12 93.50 91.32
C12 392.40 90.10 94.10 91.80 89.17 92.00 90.87
C13 343.80 89.50 95.80 93.50 88.13 92.47 92.13
C14 382.80 91.70 94.00 92.20 90.68 91.67 91.18
C15 446.60 90.20 93.30 91.30 89.77 92.40 90.87
D16 421.00 88.70 93.10 87.90 88.03 91.65 87.23
D17 428.60 88.70 93.00 88.80 88.10 91.72 88.20 Al
D18 430.80 88.30 93.20 88.90 87.72 91.96 88.32

..- ."
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TABLE E2-4

BELL 222 TWIN JET 
F.

LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT x INPUT Y INPUT u-- -

B7 0.8398 90.34

B8 0.8471 91.69 -.

B9 0.8368 91.10

CIO 0.8176 90.28
Cil 0.8176 91.12
C12 0.8169 89.17
C13 0.8184 88.13
C14 0.8154 90.68
C15 0.8125 89.77
D16 0.7942 88.03
D17 0.7956 88.10 -

D18 0.7956 87.72

LINEAR REGRESSION EQUATION

------------------------------------- -------

Y = SLOPE *X + INTERCEPT
- 65.33 36.28

R SQ. 0.646 MEAN X 0.8173

R 0.804 S.D. X =0.0173
STD.ERR 0.875 MEAN Y = 89.68 I
CORREL 0.804 S.D. Y = 1.40

SAMPLE 12 TOT VAR = 1.97



* TABLE E2-5

LINEAR REGRESSION EQUATION

Y SLOPE *X +INTERCEPT

- 65.33 36.28 __

R SQ. = 0.646 MEAN X =0.8173
R = 0.804 S.D. X =0.0173
STD.ERR = 0.875 MEAN Y =89.68
CORREL = 0.804 S.D. Y = 1.40
SAMPLE =12 TOT VAR = 1.97

SECOND ORDER EQUATION

y= A + BI *X(+ B2 X

Y = -433.86 + 1213.59 *X + -700.83 *X

R SQ. 0.546 MEAN X =0.8173
R = 0.739 S.D. X = 0.0173

STD.ERR = 0.893 MEAN Y =89.68
SAMPLE =12 S.D. Y = 1.40
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TABLE E2-6

BELL 222 TWIN JET
CENTER LINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT '--

B7 0.8398 92.96
B8 0.8471 93.69
B9 0.8368 93.45

Clo 0.8176 92.23
Cil 0.8176 93.50
C12 0.8169 92.00
C13 0.8184 92.47
C14 0.8154 91.67
C15 0.8125 92.40
D16 0.7942 91.65
D17 0.7956 91.72
D18 0.7956 91.96

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 35.16 63.74

R SQ. = 0.654 MEAN X = 0.8173
R = 0.809 S.D. X = 0.0173
STD.ERR = 0.463 MEAN Y = 92.47
CORREL = 0.809 S.D. Y = 0.75
SAMPLE =12 TOT VAR = 0.56

.............................................



TABLE E2-7

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
= 35.16 63.74 -

R SQ. = 0.654 MEAN X = 0.8173
R = 0.809 S.D. X = 0.0173
STD.ERR = 0.463 MEAN Y = 92.47 N

CORREL = 0.809 S.D. Y = 0.75
SAMPLE =12 TOT VAR = 0.56

SECOND ORDER EQUATION

y=A + BI X B2 1

Y= 215.48 + -335.45 *X + 226.20 *XU

R SQ. 0.143 MEAN X = 0.8173
R = 0.379 S.D. X = 0.0173

STD.ERR = 0.483 MEAN Y = 92.47
SAMPLE =12 S.D. Y = 0.75
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TABLE E2-8

BELL 222 TWIN JET
RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
- - - - - - - - - - - - - - -- - - - - - - - - - - - -

B7 0.8398 92.24
B8 0.8471 93.99
B9 0.8368 93.00

CIO 0.8176 91.28
Cil 0.8176 91.32
C12 0.8169 90.87
C13 0.8184 92.13
C14 0.8154 91.18
C15 0.8125 90.87
D16 0.7942 87.23
D17 0.7956 88.20
D18 0.7956 88.32

LINEAR REGRESSION EQUATION

Y SLOPE * X + INTERCEPT
- 110.93 0.22

R SQ. = 0.896 MEAN X =0.8173
R = 0.946 S.D. X = 0.0173

STD.ERR = 0.686 MEAN Y = 90.89
CORREL = 0.946 S.D. Y = 2.02
SAMPLE =12 TOT VAR = 4.09



TABLE E2-9

LINEAR REGRESSION EQUATION

Y SLOPE * X + INTERCEPT
- 110.93 0.22

R SQ. 0.896 MEAN X =0.8173
R0.946 S.D. X = 0.0173 .*%

STD.ERR 0.686 MEAN Y = 90.89

CORREL 0.946 S.D. Y = 2.02
SAMPLE 12 TOT VAR = 4.09

SECOND ORDER EQUATION

y=A + BI * X + B2 *)X'
Y = -1067.23 + 2718.04 * X + -1591.23

R SQ. = 0.878 MEAN X =0.8173.. .
R = 0.937 S.D. X = 0.0173

STD.ERR = 0.498 MEAN Y = 90.89
SAMPLE =12 S.D. Y = 2.02 p.
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A: 10-Mar-86

,,.,.,. ,,

TABLE E3-r --
'.1." .'

SILMY EPNL LEVEIS (dB) C.
DATA FRO SEM PER ICAO CERTIFICATICN PROXC1RES

-IHMFIER: BELL 222 TWIN JE-
"" ERATICN: ICAO TAKUF

EVEN[ IEFr LEFT aNT LINE RICIW 3 MIC

E SIIELINE GIErT SM TNE AVERAGE

STE 2 1 3

K20 NA NA NA 0.00-
K21 89.10 90.20 87.40 88.90
K22 89.40 90.80 87.30 89.17
K23 89.80 90.90 88.50 89.73
K24 89.10 90.60 88.00 89.23 -
K25 89.10 91.60 88.40 89.70

AVERAGE 89.30 90.82 87.92 89.35

ST. DEV. 0.31 0.51 0.55 0.36

9CgV C.I. 0.29 0.49 0.53 0.34

.. . . . . . . . . .. . . . . . ..o . ..- °. .



A: 10-Mar-86

TABLE E3-2

SU4IAY E LEVELS (dB)
DATA PROCESED PER ICA) CERIF'CATICN FPXX1RE

HIRXIM: BELL 222 TWIN JET
CPERAITCN: ICAO LED

EVE{1 LEFT csinIILINE RIGfr 3 MIC

N13ER SEEJINE CENTE SIDELIiNE AVERAGE

SMT 2/3 1 3/2

CIO 90.40 91.30 92.30 91.33
Cl 90.10 92.40 93.00) 91.83
C12 91.40 92.40 92.90 92.23
C13 89.70 91.10 93.00) 91.27
C14 90.80 90.90 92.10 91.27
C15 90.80 91.40 93.50 91.90

AVERAGE 90.53 91.58 92.80 91.64

SMl. DEV. 0.60 0.66 0.51 0.41

90. c.T1. 0.49 0.54 0.42 0.34



A: 10-%rr-6

TABLE E3-3

S M Y tL LEVELS (dB)
DATA PCSSE PER ICAO CERMTFICAT[ON PRC ICEJRESM

HFtITIER: BElL 222 IWIN JET
CPERATI: ICAO APPROACH

EVEgT LEFT CER LMNE RI(HF 3 MIC

NIIBER SIDEINE CIR SIDM.INE AVERAGE

SITE 3 1 2 a

Li 89.80 97.I) 94.20 93.67
L2 91.60 98.40 93.50 94.50
13 91.30 98.10 92.00 93.80
A 90.20 97.60 93.30 93.70
L5 90.40 97.60 92.60 93.53
L6 90.70 9.80 93.20 94.23

AVERAGE 90.67 97.92 93.13 93.91

SID. DEV. 0.68 0.65 0.76 0.38

90% C.I. 0.56 0.53 0.62 0.31

- .- ,.°.-
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TABLE Fl-i

TABE NO. J.7-1.1

BOEING VERTOL CH-471) HELICOPTER (CHINOOK) DOT/TSC2113186 "" ''

CORRECTION DATA* 
2/13/'-

SITE: 1 CENTERLINE - CENTER JULY 12,1983 L

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec)

Ev EPNL SEL PNLTm AL /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR ORNO REF

TAKEOFF -- TARGET IAS 85 KTS.

J47 97.7 92.7 101.3 87.2 10.82 9." -3.14 - 66.3 222.5 242.9 84.9 92.7 43.7 43.7
J49 96.9 92.1 101.5 87.4 9.66 8.98 -3.09 - 70.5 202.3 214.6 84.9 90.1 41.1 4.7"
J51 97.6 92.7 101.4 87.1 8.72 8.10 -2.64 - 65.9 184.7 202.4 84.9 93.0 42.7 43.7

Avg. 97.4 92.5 101.4 87.2 9.73 9.02 -2.96 - 67.6 203.2 220.0 84.9 91.9 42.5 43.7 , ,
St" 0.4 0.3 0.1 0.2 1.05 0.95 0.28 - 2.5 18.9 20.8 0.0 1.6 1.3 0.0
901 CI 0.8 0.6 0.2 0.3 1.77 1.59 0.46 - 4.3 31.9 35.1 0.0 2.7 2.2 0.0

TAKEOFF -- TARGET IAS 70 KTS. (MILITARY)

L53 - 91.2 99.5 85.1 2.07 2.02 - - 73.6 103.0 107.4 84.9 88.5 36.0 36.0
L54 97.5 92.2 100.3 85.5 2.65 2.50 -0.59 - 117.2 107.6 121.1 84.9 95.5 37.6 36.0 . "
L55 96.6 91.5 98.8 85.1 2.02 1.89 -0.58 - 74.8 101.4 105.1 84.9 88.0 36.0 36.0 -

FAI 97.0 91.6 99.5 85.2 2.25 2.14 -0.58 - 88.5 104.0 111.2 84.9 90.7 36.5 36.0
"Dv 0.6 0.5 0.8 0.2 0.35 0.32 0.01 - 24.9 3.2 8.6 0.0 4.2 0.9 0.0 '- -

90, CI 2.8 0.8 1.3 0.4 0.59 0.54 0.03 - 41.9 5.4 14.5 0.0 7.1 1.5 0.0

APPROACH -- TARGET IAS 100 KTS.

K46 102.0 97.5 106.5 92.0 1.49 1.31 -1.57 - 121.5 137.0 160.6 119.8 140.5 39.6 51.4
K48 101.3 97.1 105.7 91.5 1.68 1.53 -0.98 - 109.0 140.7 148.8 119.8 126.7 46.3 51.4
KSO 101.6 97.4 106.4 92.0 1.66 1.46 -0.71 - 114.4 139.4 153.0 119.8 131.6 48.9 51.4
1(52 101.8 97.6 106.6 92.1 1.22 1.08 -0.36 116.1 133.7 148.8 119.8 133.4 51.4 51.4

Av . 101.7 97.4 106.3 91.9 1.51 1.34 -0.90 - 115.2 137.7 152.8 119.8 133.1 46.6 51.4
Stl Dv 0.3 0.2 0.4 0.3 0.21 0.20 0.51 - 5.1 3.1 5.5 0.0 5.7 5.1 0.0
90 CI 0.4 0.2 0.5 0.3 0.25 0.23 0.60 - 6.0 3.6 6.5 0.0 6.7 6.0 0.0 -.-.-

APPROACH -- TARGET IAS 70 KTS. (MILITARY)

136 104.8 100.8 106.6 93.8 1.60 1.45 0.08 - 108.4 138.1 145.6 118.5 124.9 41.1 36.0
137 103.2 99.1 105.1 90.9 1.48 1.32 0.14 128.4 135.7 173.2 118.5 151.3 41.1 36.0
138 104.7 100.3 107.9 93.3 1.67 1.56 -0.71 - 135.8 139.1 199.5 118.5 170.0 34.5 36.0
139 104.2 100.0 106.0 91.6 1.51 1.33 0.07 136.2 136.1 196.5 118.5 171.1 40.6 36.0

Avg. 104.2 100.0 106.4 92.4 1.56 1.41 -0.10 - 127.2 137.3 178.7 118.5 154.3 39.4 36.0 , -
Stl Ov 0.7 0.7 1.2 1.4 0.09 0.11 0.40 - 13.0 1.6 25.0 0.0 21.6 3.3 0.0
90% CI 0.9 0.9 1.4 1.6 0.10 0.13 0.48 - 15.3 1.9 29.5 0.0 25.5 3.8 0.0

- ata Corrected Using 'Simplified Procedure'



TABLE FI-2 -

TABLE NO. J.7-1.2

80RING VERTOL CH-47D HELICOPTER (CHINOOK) DOT/TSC
2/13/86

CORRECTION DATA*

SITE: I CENTERLINE - CENTER JULY 12,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec)

Ev EPNL SEL PNLTm AL. /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR ORND REF

500 FT. FLYOVER -- TARGET [AS 135 KTS.

C11 92.0 87.5 95.2 80.5 0.21 0.26 -0.09 - 116.3 154.2 172.0 150.0 167.4 69.4 69.4
C12 95.4 90.7 99.2 84.0 0.88 0.74 -0.24 1.27 125.4 161.6 198.3 150.0 184.0 69.4 69.4
C13 93.1 88.4 94.9 80.0 -0.23 -0.26 0.08 - 117.5 146.2 164.9 150.0 169.1 69.4 69.4
C14 94.3 89.5 97.6 82.5 0.39 0.31 -0.10 1.31 110.4 154.4 164.7 150.0 160.0 69.4 69.4

Av . 93.7 89.0 96.7 81.8 0.31 0.26 -0.09 1.29 117.4 154.1 175.0 150.0 170.1 69.4 69.4 Aw -
St, Dy 1.4 1.4 2.0 1.8 0.46 0.41 0.13 0.03 6.2 6.3 15.9 0.0 10.1 0.0 0.090% CI 1.7 1.6 2.4 2.2 0.54 0.48 0.15 0.13 7.3 7.4 18.7 0.0 11.8 0.0 0.0

500 FT. FLYOVER -- TARGET IAS 135 KTS. (ICAO)

Al 92.3 87.4 96.4 80.8 0.65 0.56 -0.19 0.22 115.7 158.9 176.4 150.0 166.5 69.4 69.4
02 93.1 88.0 96.4 81.1 0.73 0.77 -0.42 0.64 102.8 162.4 166.6 150.0 153.8 66.9 69.4
A3 93.9 88.7 95.4 80.1 0.31 0.37 -0.12 1.17 121.4 155.8 182.6 150.0 175.7 69.4 69.4
AA4 93.1 88.0 95.5 80.1 0.31 0.36 -0.13 - 121.4 156.3 183.0 150.0 175.6 69.4 69.4A5 92.6 87.3 95.0 79.5 0.63 0.66 -0.22 0.33 115.4 160.3 177.4 150.0 166.0 69.4 69.4A6 92.8 87.9 95.6 79.9 1.47 1.40 -0.45 - 127.9 172.4 218.5 150.0 190.2 69.4 69.4

AV . 93.0 87.9 95.7 80.2 0.68 0.69 -0.25 0.59 117.4 161.0 184.1 150.0 171.3 69.0 69.4
Stl Dy 0.6 0.5 0.6 0.6 0.43 0.38 0.14 0.43 8.5 6.1 17.9 0.0 12.2 1.1 0.0
"% Cl 0.5 0.4 0.5 0.5 0.35 0.32 0.12 0.50 7.0 5.0 14.7 0.0 10.1 0.9 0.0

500 FT. FLYOVER -- TARGET IAS 135 KTS. (MILITARY) .,

B7 93.9 88.5 97.0 80.7 -0.25 -0.29 -0.08 - 97.8 146.3 147.7 150.0 151.4 66.9 69.4
8 95.9 90.0 99.0 82.7 0.70 0.64 -0.22 - 115.4 160.6 177.7 150.0 166.0 69.4 69.4 ...-

89 9g.3 89.6 100.2 84.2 0.12 0.18 -0.07 - 110.5 153.0 163.4 150.0 160.1 69.4 69.4
810 94.6 89.1 97.1 81.4 0.26 0.35 0.04 - 136.2 155.4 224.6 150.0 216.8 72.0 69.4 -.

Avq. 94.9 89.3 99.3 82.3 0.21 0.22 -0.08 - 115.0 153.9 178.4 150.0 173.6 69.4 69.4
St Dv 0.9 0.6 1.5 1.5 0.39 0.39 0.11 - 16.0 5.9 33.2 0.0 29.4 2.1 0.090% CI 1.0 0.7 1.8 1.8 0.46 0.46 0.13 18.8 7.0 39.0 0.0 34.6 2.5 0.0

500 FT. FLY0'ER -- TARGET IAS 120 XTS.

015 91.9 87.3 94.4 80.5 -0.45 -0.38 0.13 1.29 85 0 144.0 144.5 150.0 150.6 61.7 61.7
D16 93.1 88.4 95.3 80.1 0.21 0.11 0.16 0.94 55.5 150.7 183.0 150.0 182.1 64.3 61.7
017 90.5 86.1 92.3 78.3 -0.05 0.10 -0.01 - 12.1 150.4 191.2 150.0 190.6 61.7 61.7
018 92.8 88.3 94.9 80.7 -0.07 -0.08 0.04 1.33 103.1 148.1 152.1 150.0 154.0 61.7 61.7
019 91.3 87.4 94.0 79.7 -0.64 -0.41 0,15 1.33 120.4 143.2 165.9 150.0 173.8 61.7 61.7

AV . 91.9 87.5 94.2 79.8 -0.20 -0.13 0.09 1.22 98.4 147.3 167.3 150.0 170.2 62.2 61.7
St"Dy 1.1 0.9 1.2 1.0 0.34 0.25 0.08 0.19 29.2 3.6 19.8 0.0 17.4 1.1 0.0
90% El 1.0 0.9 1.1 0.9 0.32 0.24 0.07 0.22 27.8 3.4 18.9 0.0 16.6 1.1 0.0

*- t orrected Usirig 'Sisplified Procedure'



TABLE F1-3 km3
TABLE NO. J.7-1.3

BOEING VERTOL CH-47D HELICOPTER (CHINOOK) DOT/1SC

CORRECTION DATA* 2/13186

SITE: 1 CENTERLINE - CENTER JULY 12,1983 -

ACOUSTIC TRACKING DATA (Meters)CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(&/sec)

Ev EPNL SEL PNLTm ALi AI(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

500 FT. FLYOVER -- TARGET IAS 105 KTS.
E20 93.6 89.3 94.7 80.6 -1.76 -1.65 0.76 0.96 110.1 126.3 134.5 150.0 159.7 56.6 54.0E21 91.8 87.3 94.2 79.4 0.36 0.27 -0.07 1.30 119.5 153.4 176.3 150.0 172.4 54.0 54.0E22 91.2 86.9 92.6 78.2 0.83 0.71 -0.41 - 136.4 159.2 231.1 150.0 217.7 51.4 54.0E23 91.8 87.6 93.9 79.8 0.36 0.63 -0.39 1.68 117.5 158.6 178.8 150.0 169.1 51.4 54.0E24 93.1 88.3 94.8 79.8 1.19 1.00 -0.31 1.33 81.6 165.0 166.7 150.0 151.6 54.0 54.0E25 92.3 87.9 94.9 80.2 0.83 0.79 -0.47 1.98 132.4 157.9 213.9 150.0 203.2 50.4 54.0
k . 92.3 87.9 94.2 79.7 0.30 0.29 -0.15 1.45 116.3 153.4 183.6 150.0 179.0 53.0 54.0StdIv 0.9 0.8 0.9 0.8 1.06 0.98 0.47 0.39 19.6 13.8 34.5 0.0 25.9 2.3 0.090! CI 0.7 0.7 0.7 0.7 0.87 0.81 0.38 0.37 16.1 11.3 28.4 0.0 21.3 1.9 0.0

1000 FT. FLYOVER -- TARGET IAS 135 KTS.

F26 87.5 83.7 88.1 73.6 -0.28 -0.30 0.16 - 114.6 285.3 313.7 300.0 329.9 69.4 69.4F27 86.6 82.9 88.6 74.7 -1.09 -0.75 0.30 - 90.6 273.9 274.0 300.0 300.0 69.4 69.4
F28 86.4 82.6 88.4 73.6 -0.22 -0.34 0.15 - 97.7 286.1 288.7 300.0 302.7 69.4 69.4F29 86.4 82.8 88.3 74.2 -0.35 -0.34 0.08 - 104.3 284.4 293.5 300.0 309.6 67.9 69.4
Ag. 86.7 83.0 88.4 74.0 -0.48 -0.43 0.17 - 101.8 282.4 292.5 300.0 310.6 69.1 69.4St Dv 0.5 0.5 0.2 0.5 0.41 0.21 0.09 - 10.2 5.7 16.4 0.0 13.5 0.8 0.090! CI 0.6 0.6 0.2 0.6 0.48 0.25 0.11 - 12.0 6.7 19.3 0.0 15.9 0.9 0.0 . -

TAKEOFF -- TARGET IAS 85 KTS. (ICAO)

640 91.9 100.5 86.8 3.31 3.12 - 75.1 115.1 119.1 84.9 87.9 41.1 43.7641 96.3 91.5 99.9 86.2 2.84 2.61 -1.09 - 69.9 109.3 116.4 84.9 90.4 41.1 437642 95.5 90.7 98.6 84.7 0.94 0.74 -0.54 81.5 90.9 91.9 84.9 85.9 40.6 43.7643 - 92.0 99.8 85.6 2.90 2.63 - - 97.3 109.8 110.7 84.9 85.6 46.3 43.7644 95.1 90.4 99.0 84.8 -1.01 -1.01 0.13 - 96.6 75.2 75.7 84.9 85.5 41.1 43.7G45 95.7 90.7 99.4 85.4 -0.27 -0.47 -0.22 - 82.7 79.6 80.3 84.9 85.6 39.6 43.7
Av . 95.7 91.2 99.5 85.6 1.45 1.27 -0.43 - 83.9 96.6 99.0 84.9 86.8 41.7 43.7Std Iy 0.5 0.7 0.7 0.8 1.83 1.76 0.52 - 11.2 17.1 18.9 0.0 2.0 2.3 0.090! C! 0.6 0.6 0.6 0.7 1.51 1.45 0.61 - 9.2 14.0 15.6 0.0 1.6 1.9 0.0

APPROACH -- TARGET IAS 85 KTS. (ICAO)
H30 102.2 97.9 105.8 91.6 0.88 0.75 -0.51 - 133.0 128.8 176.2 119.3 163.3 41.1 43.7
H31 101.9 97.8 105.6 91.1 1.17 1.12 -0.63 - 125.3 133.6 163.7 119.3 146.2 41.1 43.7H32 102.6 98.2 106.2 91.7 0.73 0.61 -0.46 - 135.0 126.7 179.2 119.3 168.7 41.1 43.7H33 103.5 99.0 106.6 92.1 1.07 0.93 -0.58 119.4 131.4 150.8 119.3 136.9 41.1 43.7H34 102.7 98.3 105.8 91.6 0.34 0.27 -0.39 - 121.7 122.1 143.6 119.3 140.3 40.6 43.7H35 102.2 98.2 106.1 91.9 1.12 0.98 -0.07 - 135.4 131.5 187.2 119.3 169.8 46.3 43.7
A'q. 102.5 98.2 106.0 91.7 0.88 0.78 -0.44 128.3 129.0 166.8 119.3 154.2 41.9 43.75t Iv 0.6 0.4 0.4 0.3 0.31 0.31 0.20 - 7.1 4.2 17.1 0.0 14.8 2.2 0.090! CI 0.5 0.4 0.3 0.3 0.26 0.25 0.16 5.8 3.4 14.1 0.0 12.2 1.8 0.0

*- Data Corrected Using 'Sisplified Procedure'

...
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TABLE FI-4 .. ..

TABI.E NO. J.7-2.1

BOEING VERTOL CH-47D HELICOPTER (CHINOOK) DOT/TSC
2/13/86

CORRECTION DATA*

SITE: 2 SIDELINE - 150 M. SOUTH JULY 12,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (d) ANGLE (ACTUAL) (REFERENCE) SPEED(m/see) --

Ev EPNL SEL PNLTm ALs /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

TAKEOFF -- ARGET IAS 85 KTS.

.147 95.0 89.6 96.0 81.1 4.95 3.91 -1.09 - 110.8 267.7 286.4 191.4 204.8 43.7 43.7

.149 94.3 88.9 95.8 80.0 4.59 3.42 -1.15 - 124.7 251.2 305.6 191.4 233.0 41.1 43.7
J51 93.4 88.6 95.0 79.4 3.30 2.84 -0.80 - 107.9 237.3 249.4 191.4 201.2 42.7 43.7

Avg. 94.2 89.0 95.6 80.2 4.28 3.39 -1.01 - 114.5 252.1 280.5 191.4 213.0 42.5 43.7
tDy 0.8 0.5 0.5 0.9 0.87 0.54 0.19 - 9.0 15.2 28.6 0.0 17.4 1.3 0.0
"I CI 1.3 0.8 0.9 1.5 1.46 0.90 0.32 - 15.2 25.6 48.2 0.0 29.3 2.2 0.0

TAKEOFF -- TARGET IAS 70 K1S. (MILITARY)

L53 93.2 88.3 94.4 78.9 1.17 1.03 -0.17 - 119.0 181.5 207.5 172.4 197.1 36.0 36.0 . .-
L54 93.6 88.7 94.7 78.8 1.33 1.26 -0.03 - 107.5 184.1 193.1 172.4 180.7 37.6 36.0
L55 93.9 88.6 94.7 78.8 1.22 0.83 -0.15 - 128.5 180.6 230.7 172.4 220.2 36.0 36.0

Av 93.6 88.5 94.6 78.8 1.24 1.04 -0.12 - 118.3 182.1 210.4 172.4 199.3 36.5 36.0
S"l Dv 0.3 0.2 0.2 0.0 0.08 0.22 0.08 - 10.5 1.8 19.0 0.0 19.8 0.9 0.0
"Z CI 0.6 0.3 0.3 0.1 0.14 0.36 0.13 - 17.7 3.1 32.0 0.0 33.4 1.5 0.0

APPROACH -- TARGET lAS 100 KTS.

K46 95.6 90.9 98.4 82.2 1.63 1.42 -1.54 - 121.2 195.4 228.3 172.7 201.8 39.6 51.4K48 96.6 91.3 99.0 83.6 2.09 1.90 -1.02 - 101.6 205.1 209.4 172.7 176.2 46.3 51.4K50 97.4 92.1 99.6 84.0 2.16 1.82 -0.77 - 137.4 204.2 301.8 172.7 255.2 48.9 51.4

K52 97.0 91.7 99.6 83.2 2.04 1.72 -0.48 - 124.8 200.4 243.9 172.7 210.2 51.4 51.4

Aa. Dv 96.6 91.5 99.1 83.3 1.98 1.71 -0.95 - 121.2 201.3 245.9 172.7 210.9 46.6 51.4StI O 0.8 0.5 0.6 0.8 0.24 0.21 0.45 14.8 4.4 39.9 0.0 32.9 5.1 0.0 - -.

90% CI 0.9 0.6 0.7 0.9 0.28 0.25 0.53 - 17.5 5.2 46.9 0.0 38.7 6.0 0.0

APROACH -- TARGET IAS 70 KTS. (MILITARY)

136 97.6 93.3 99.2 84.6 0.87 0.70 0.38 - 137.6 203.4 301.4 191.2 283.4 41.1 36.0

137 96.2 91.9 95.7 80.6 0.84 0.67 0.40 - 140.1 201.7 314.6 191.2 298.2 41.1 36.0
139 98.8 93.6 100.3 84.4 0.93 0.76 -0.40 - 135.3 204.0 290.1 191.2 271.9 34.5 36.0
139 99.7 94.5 100.1 83.7 0.83 0.63 0.35 - 125.7 202.0 248.9 191.2 235.5 40.6 36.0

Avi. 98.1 93.3 98.9 83.4 0.87 0.69 0.18 - 134.7 202.8 288.8 191.2 272.2 39.4 36.0
St"Dy 1.5 1.0 2.1 1.9 0.04 0.05 0.39 - 6.3 1.1 28.4 0.0 26.7 3.3 0.0
90% Cl 1.8 1.2 2.5 2.2 0.05 0.06 0.46 - 7.4 1.3 33.4 0.0 31.5 3.8 0.0

I- Data Corrected Usir, 'S iplfied Procedure'
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TABLE FI-5

TABLE NO. J.7-2.2

BOEING VERIOL CH-47D HELICOPTER (CHINOOK) DOI/TSC2/13/86

CORRECTION DATA* 2/13/86

SITE: 2 SIDELINE - 150 t. SOUTH JULY 12,1983

ACOUSTIC TRACKING DATA (Keter5)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(i/sec)

Ev EPNL SEL PNLTi AL% /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

500 FT. FLYOVER -- TARGET IAS 135 KTS.

C11 90.5 85.5 93.1 77.5 0.26 0.19 -0.04 - 125.4 214.5 263.1 212.1 260.1 69.4 69.4
C12 94.1 89.1 97.3 82.1 0.47 0.41 -0.12 0.81 104.5 219.9 227.1 212.1 219.1 69.4 69.4
C13 90.7 86.0 92.9 77.6 -0.11 -0.21 0.05 - 114.4 208.9 229.3 212.1 232.9 69.4 69.4
C14 92.5 88.0 95.0 79.9 0.19 0.15 -0.04 0.84 109.4 214.7 227.6 212.1 224.9 69.4 69.4

. 92.0 97.2 94.6 79.3 0.20 0.13 -0.04 0.82 113.4 214.5 236.8 212.1 234.2 69.4 69.4

t ,$ Dv 1.7 1.7 2.0 2.2 0.24 0.26 0.07 0.02 8.9 4.5 17.5 0.0 18.2 0.0 0.0
902 CI 2.0 2.0 2.4 2.6 0.28 0.30 0.08 0.09 10.5 5.3 20.6 0.0 21.4 0.0 0.0

500 FT. FLYOVER -- TARGET IAS 135 KTS. (ICAO)

Al 92.8 87.1 95.1 78.5 0.45 0.31 -0.09 0.25 143.4 218.0 365.2 212.1 355.4 69.4 69.4
A2 92.6 87.0 94.1 78.3 0.65 0.46 -0.29 0.41 139.8 220.5 341.6 212.1 328.6 66.9 69.4
Q 93.5 88.3 94.6 78.7 0.09 0.27 -0.05 1.33 143.7 215.7 364.3 212.1 358.3 69.4 69.4
44 92.8 86.7 93.9 78.2 0.44 0.20 -0.06 - 139.4 216.1 332.2 212.1 326.2 69.4 69.4
AS 93.0 86.9 95.1 77.8 0.55 0.30 -0.10 0.37 141.2 218.9 349.6 212.1 338.7 69.4 69.4
A6 92.4 87.0 93.9 78.3 0.92 0.87 -0.23 - 140.1 227.9 355.0 212.1 330.5 69.4 69.4
tg 92.9 87.2 94.4 78.3 0.52 0.40 -0.14 0.59 141.3 219.5 351.3 212.1 339.6 69.0 69.4

S"tDv 0.4 0.6 0.6 0.3 0.27 0.24 0.10 0.50 1.9 4.5 12.9 0.0 14.0 1.1 0.0
901 C 0.3 0.5 0.5 0.3 0.22 0.20 0.08 0.59 1.5 3.7 10.6 0.0 11.5 0.9 0.0

500 FT. FLYOVER -- TARGET [AS 135 KTS. (MILITARY)

V 92.9 87.3 95.4 78.9 -0.06 -0.09 -0.12 - 141.4 209.0 334.8 212.1 339.9 66.9 69.4
8 94.2 87.8 96.4 79.9 0.50 0.36 -0.11 - 143.2 219.2 366.1 212.1 354.3 69.4 69.4
89 94.1 87.9 97.0 80.5 0.14 0.07 -0.02 - 100.3 213.7 217.2 212.1 215.6 69.4 69.4
810 93.4 87.8 95.2 78.9 0.37 0.20 0.11 - 143.0 215.4 357.9 212.1 352.4 72.0 69.4

AV 93.6 87.7 96.0 79.5 0.24 0.13 -0.03 - 132.0 214.3 319.0 212.1 315.5 69.4 69.4
tDv 0.6 0.3 0.8 0.8 0.25 0.19 0.11 - 21.1 4.2 69.1 0.0 66.9 2.1 0.0

90% CI 0.7 0.3 1.0 1.0 0.29 0.22 0.13 - 2 4. 8 5.0 81.3 0.0 78.7 2.5 0.0

500 FT. FLYOVER -- TARGET IAS 120 KTS.

D15 91.7 86.8 92.6 78.3 -0.13 -0.18 0.07 1.46 119.3 207.4 237.8 212.1 243.3 61.7 61.7
016 91.1 87.1 91.6 77.6 0.16 0.10 0.18 0.60 132.4 212.1 287.0 212.1 287.0 64.3 61.7
017 89.8 84.8 91.0 76.3 0.16 0.06 0.00 - 122.2 211.9 250.4 212.1 250.7 61.7 61.7
018 91.6 87.4 93.2 78.5 0.05 0.00 0.03 0.84 115.3 210.2 232.5 212.1 234.6 61.7 61.7
019 - 86.5 93.2 78.2 -0.08 -0.16 - 1.50 122.8 206.8 246.0 212.1 252.4 61.7 61.7

Av. 91.1 86.5 92.3 77.8 0.03 -0.04 0.07 1.10 122.4 209.7 250.7 212.1 253.6 62.2 61.7
Stl Dv 0.9 1.0 1.0 0.9 0.13 0.13 O.OB 0.4' 6.3 2.5 21.4 0.0 20.0 1.1 0.0
90. CI 1.1 1.0 0.9 0.8 0.13 0.12 0.09 0.53 6.0 2.4 20.4 0.0 19.0 1.1 0.0

4- Dati Corrected Using 'Simplified Procedure'



TABLE FI-6

TAKE NO. J.7-2.3...

BOEING VERTOL CH-47D HELICOPTER (CHINOOK) DOT/TSC
2/13/86

CORRECTION DATA*

SITE: 2 SIDELINE - 150 N. SOUTH JULY 12,1983

ACOUST IC TRACKING DATA (Neters).-...-...

CORRECTED CORRECTIONS (0) ANGLE (ACTUAL) (REFERENCE) SPEED(/se),-
Ev EPML SEL PNLTz ALs /\t(P) 1\1W.A /\2 /\3 (Beg) CPA SR CPAR SRR GkHND REF--","

500 FT. FLYOVER -TARGET [AS 105 KTS.
E20 91.2 87.0 92.1 77.5 -0.75 -0.76 0,47 0.61 94.9 195.6 196.3 212.1 212.9 56.6 54.0 '3-
E21 - 85.9 91. 76.6 0.41 0.24 - 1.47 135.7 214.0 306.5 212.1 303.9 54.0 54.0
E22 89.6 85.5 91.2 76.3 0.52 0.41 -0.30 - 116.6 218.1 244.0 212.1 237.2 51.4 54.0
E23 90.8 86.0 93.1 77.6 0.57 0,44 -0.30 1.91 127.2 217.7 273.2 212.1 266.2 51,4 54.0
E?4 90.9 86.7 91.4 77.5 0.74 0.57 -0.15 0.85 97.7 222.4 224.4 212.1 214.1 54.0 54.0 - -
E25 92.1 87.4 93.1 78.1 0.70 0.51 -0.38 2.24 76.6 217.2 223.4 212.1 218.1 50.4 54.0

Avg. 90.9 86.4 92.2 77.2 0.36 0.23 -0.13 1,42 108.1 214.2 244.6 212.1 242.1 53.0 54.0
Std Bv 0.9 0,7 0.8 0.7 0.56 0.50 0.35 0.69 22.3 9.5 39.6 0.0 36.4 2.3 0.0
90% CI 0.8 0.6 0.7 0.5 0.46 0.41 0.33 0.66 18.3 7.8 32.6 0.0 30.0 1.9 0.0

1000 FT. FLYOVER -- TARGET IAS 135 KTS.

F26 88.2 83.9 89.5 74.4 -0.15 -0.23 0.14 - 117.5 321.6 362.4 335.4 378.0 69.4 69.4
F27 88.4 84.4 88.8 75.1 -0.35 -0.53 0.24 - 142.6 311.6 513.1 335.4 552.3 69.4 69.4
F28 88.5 84.3 89.1 75.0 -0.02 -0.18 0.13 - 106.0 322.3 335.3 335.4 348.9 69.4 69.4
F29 88.1 83.8 88.9 74.0 -0.12 -0.18 0.05 - 128.8 320.8 411.6 335.4 430.3 67.9 69.4

Avq. 88.3 84.1 89.0 74.6 -0.16 -0.28 0.14 - 123.7 319.1 405.6 335.4 427.4 69.1 69.4St Ov 0.2 0.3 0.3 0.5 0.14 0.17 0.08 - 15.7 5.0 78.3 0.0 89.8 0.8 0.0
90% CI 0.2 0.4 0.4 0.6 0.16 0.20 0.09 - 18.4 5.9 92.1 0.0 105.7 0.9 0.0

TAKEOFF -- TARGET IAS 85 KTS. (ICAO) - ,

G40 93.5 88.9 95.0 80.1 1.64 1.21 -0.56 - 113.0 188.6 204.8 172.4 187.2 41.1 43.7
G41 93.6 88.9 95.1 79.9 1.43 1.01 -0.50 - 119.8 185.1 213.4 172.4 198.7 41.1 43.7
G42 91.9 87.6 94.2 78.9 0.62 0.39 -0.37 - 119.2 174.9 200.5 172.4 197.5 40.6 43.7
G43 94.0 89.4 95.7 80.2 1.42 1.18 0.01 - 122.1 185.4 219.0 172.4 203.6 46.3 43.7
044 92.9 88.1 94.4 78.7 0.31 0.16 -0.17 - 128.8 167.4 214.8 172.4 221.1 41.1 43.7 -.-
045 92.0 87.3 93.8 78.4 0.28 0.03 -0.37 117.0 169.4 190.2 172.4 193.5 39.6 43.7

* Avq. 93.0 88.3 94.7 79.4 0.95 0.66 -0.33 - 120.0 178.5 207.1 172.4 200.3 41.7 43.7
St Ov 0.9 0.8 0.7 0.8 0.62 0.53 0.21 -5.3 9.1 10.7 0.0 11.6 2.3 0.0
901 CI 0.7 0.7 0.6 0.6 0.51 0.44 0.17 - 4.4 7.5 8.8 0.0 9.5 1.9 0.0

APPROACH -- TARGET IAS 85 KTS. (ICAO)

H430 96.9 91.8 99.5 83.1 0.52 0.41 -0.36 - 126.6 197.2 245.4 191.7 238.6 41.1 43.7
131 95.5 90.8 96.8 81.2 0.52 0.62 -0.41 - 144.7 200.3 346.7 191.7 331.8 41.1 43.7
Q2 96.6 91.4 98.2 82.3 0.47 0.32 -0.33 - 128.2 195.8 249.1 191.7 243.8 41.1 43.7
133 97.7 92.6 100.5 84.7 0.65 0.47 -0.38 - 127.4 198.9 250.3 191.7 241.2 41.1 43.7
1434 96.1 91.1 99.2 82.9 0.25 0.17 -0.34 - 135.5 192.9 275.3 191.7 273.5 40.6 43.7
H35 96.7 91.9 98.9 82.5 0.75 0.56 0.13 - 150.9 199.0 409.2 191.7 394.2 46.3 43.7

AI. 96.6 91.6 98.8 82.8 0.53 0.42 -0.28 - 135.5 197.3 296.0 191.7 287.2 41.9 43.7
Std v 0.7 0.7 1.3 1.1 0.17 0.16 0.20 - 10.2 2.7 67.3 0.0 63.2 2.2 0.0
907 Cl 0.6 0.5 1.0 0.9 0.14 0.13 0.17 - 8.4 2.2 55.4 0.0 52.0 1.8 0.0

0- Oiita Corrected Using 'Simplified Procedure'
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TABLE FI-7

TABLE NO. J.7-3.1

BOEING VERTOL CH-47D HELICOPTER (CHINOOK) DOT/ISC " -2/13/86 .-'.

CORRECTION DATA* /38

SITE: 3 SIDELINE - 150 N. NORTH JULY 12,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec)

Ev EPL SlEL PNITm AL& /\1(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

TAKEOFF -- TARGET IAS 85 KTS.

47 87.8 93.3 80.1 5.03 4.14 -. 65.8 270.8 296.9 191.4 209.9 43.7 43.7
J49 93.1 87.9 94.6 80.5 3.86 3.34 -1.19 - 80.4 254.2 257.8 191.4 194.1 41.1 43.7
J51 96.7 90.1 98.2 82.1 7.39 5.43 -0.84 - 157.1 240.2 617.2 191.4 491.9 42.7 43.7

Av . 94.9 88.6 95.4 80.9 5.43 4.30 -1.01 101.1 255.1 390.6 191.4 29.7 42.5 43.7
St dy 2.6 1.3 2.6 1.1 1.80 1.05 0.25 49.0 15.3 197.2 0.0 167.5 1.3 0.0
90% C 11.6 2.2 4.3 1.8 3.03 1.78 1.10 82.7 25.8 332.4 0.0 282.4 2.2 0.0

1AKEO F -- TARGET IAS 70 KTS. (MILITARY)

L53 92.5 87.1 94.7 79.6 1.12 0.96 -0.21 - 115.6 183.7 203.7 172.4 191.2 36.0 36.0
L54 92.7 87.4 94.5 78.8 1.14 1.09 -0.07 - 111.1 186.3 199.7 172.4 184.7 37.6 36.0
155 92.9 87.6 94.2 79.3 0.85 0.65 -0.19 - 125.1 182.7 223.3 172.4 210.6 36.0 36.0

Av . 92.7 87.4 94.5 79.3 1.04 0.90 -0.16 - 117.3 184.2 208.9 172.4 195.5 36.5 36.0
St IN 0.2 0.2 0.2 0.4 0.16 0.23 0.08 - 7.1 1.9 12.6 0.0 13.5 0.9 0.0
90Z CI 0.4 0.4 0.4 0.7 0.27 0.38 0.13 - 12.0 3.2 21.3 0.0 22.7 1.5 0.0

APROACH -- TARGET IAS 100 KTS.

K46 98.2 93.6 102.4 87.8 1.91 1.73 -1.68 - 127.6 204.4 257.9 172.7 217.9 39.6 51.4
K48 97.5 93.2 101.4 86.4 2.24 1.92 -1.05 - 120.6 206.9 240.5 172.7 200.6 46.3 51.4
1(50 97.7 93.5 100.6 86.7 2.31 1.88 -0.80 - 135.0 206.0 291.5 172.7 244.4 48.9 51.4 _

1(52 98.3 94.1 100.8 86.5 2.02 1.68 -0.51 - 125.1 202.1 247.2 172.7 211.2 51.4 51.4

Av . 97.9 93.6 101.3 86.8 2.12 1.80 -1.01 - 127.1 204.9 259.3 172.7 218.5 46.6 51.4
"IN 0.3 0.3 0.8 0.6 0.19 0.12 0.50 - 6.0 2.1 22.7 0.0 18.6 5.1 0.0

90 CI 0.4 0.4 1.0 0.8 0.22 0.14 0.59 - 7.1 2.5 26.7 0.0 21.9 6.0 0.0 --

APPROACH - TARGET IAS 70 KTS. (MILITARY)

136 100.5 95.9 102.7 88.0 0.92 0.81 0.33 - 125.3 206.2 252.6 191.2 234.2 41.1 36.0
137 100.7 96.4 102.4 87.9 0.91 0.79 0.36 - 137.4 204.5 302.1 191.2 282.4 41.1 36.0
138 100.1 95.7 102.9 87.6 0.98 0.83 -0.45 - 130.1 206.8 270.4 191.2 250.0 34.5 36.0
139 - 94.5 100.8 85.0 0.99 0.77 - 134.8 204.8 n8.6 191.2 269.3 40.6 36.0

Avg. 100.5 95.6 102.2 87.2 0.95 0.80 0.08 131.9 205.6 278.4 191.2 259.0 39.4 36.0
Stl Dv 0.3 0.8 0.9 1.4 0.04 0.03 0.46 - 5.3 1.1 21.6 0.0 21.2 3.3 0.0
902 CI 0.5 0.9 1.1 1.7 0.05 0.03 0.77 6.3 1.3 25.4 0.fA 25.0 3.8 0.0

l- Data Corrected Using 'Siplified Procedure'
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TABLE FI-8
TABLE NO. J.7-3.2

BOEING VERTL CH-47D HELICOPTER (CHINOOK) OOT/TSCBOIG ETO H2/13/86 ' 1

CORRECTION DATA*

SITE: 3 SIDELINE - 150 K. NORTH JULY 12,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(m/sec)

Ev EP4L SEL PWLT& AL. /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

500 FT. FLYOVER -- TARGET lAS 135 KTS.

C11 91.3 86.7 94.5 79.4 0.30 0.22 -0.06 - 117.6 215.9 243.7 212.1 239.4 69.4 69.4
C12 92.8 88.2 95.7 80.4 0.56 0.48 -0.14 1.44 120.9 221.3 257.9 212.1 247.2 69.4 69.4
C13 91.7 86.8 94.1 79.0 -0.02 -0.04 0.03 - 105.1 210.3 217.8 212.1 219.8 69.4 69.4
C14 93.6 88.8 95.9 81.1 0.30 0.24 -0.06 1.48 109.1 216.1 228.8 212.1 224.6 69.4 69.4

A,. 92.3 87.7 95.1 80.0 0.28 0.22 -0.06 1.46 113.2 215.9 237.0 212.1 232.7 69.4 69.4
St, 1.0 1.0 0.9 1.0 0.24 0.21 0.07 0.03 7.3 4.5 17.5 0.0 12.8 0.0 0.0
902 Cl 1.2 1.2 1.0 1.1 0.28 0.25 0.08 0.13 8.6 5.3 20.6 0.0 15.0 0.0 0.0

500 FT. FLYOVER -- TARGET lAS 135 KTS. (ICAO)

Al 91.3 86.4 93.3 78.5 0.43 0.35 -0.11 0.14 104.5 219.4 226.6 212.1 219.1 69.4 69.4
A2 93.4 88.0 95.0 79.7 0.58 0.50 -0.31 0.73 116.0 221.9 246.8 212.1 235.9 66.9 69.4
A3 93.6 88.6 94.7 79.8 0.37 0.32 -0.08 0.75 148.6 217.1 417.2 212.1 407.7 69.4 69.4
A4 92.6 87.3 93.9 78.2 0.30 0.26 -0.08 - 117.5 217.5 245.2 212.1 239.2 69.4 69.4
AS 92.2 87.0 93.2 78.4 0.49 0.41 -0.12 0.21 108.9 220.4 232.9 212.1 224.2 69.4 69.4
A6 92.1 87.0 93.1 77.9 1.02 0.81 -0.25 - 119.9 229.3 264.5 212.1 244.6 69.4 69.4

Av. 92.5 87.4 93.9 78.7 0.53 0.44 -0.16 0.46 119.2 220.9 272.2 212.1 261.8 69.0 69.4
St, Iv 0.8 0.8 0.8 0.8 0.26 0.20 0.10 0.33 15.5 4.5 72.2 0.0 72.1 1.1 0.0
90% CI 0.7 0.7 0.7 0.7 0.21 0.16 0.08 0.39 12.8 3.7 59.4 0.0 59.3 0.9 0.0 -.

500 FT. FLYOVER -- TARGET lAS 135 KTS. (MILITARY)

87 92.0 87.2 94.3 78.9 0.00 -0.07 -0.14 - 109.0 210.3 222.5 212.1 224.4 66.9 69.4
88 95.9 90.1 98.1 81.6 0.45 0.38 -0.13 - 113.1 220.6 239.9 212.1 230.6 69.4 69.4
B9 94.1 88.1 97.4 81.4 0.23 0.15 -0.05 - 104.9 215.1 222.6 212.1 219.5 69.4 69.4
B10 94.4 89.1 95.4 80.3 0.40 0.25 0.09 - 118.5 216.8 246.7 212.1 241.4 72.0 69.4

Avq. 94.1 88.6 96.3 80.5 0.27 0.1B -0.06 - 111.4 215.7 232.9 212.1 229.0 69.4 69.4 -
St D 1.6 1.2 1.8 1.2 0.20 0.19 0.11 - 5,8 4.3 12.3 0.0 9.4 2.1 0.0
90% CI 1.9 1.4 2.1 1.5 0.24 0.22 0.13 - 6.8 5.0 14.5 0.0 11.1 2.5 0.0

500 FT. FLYOVER -- TARGET IAS 120 KTS.

D15 B9.8 85.6 91.9 77.4 -0.08 -0.13 0.05 0.82 103.6 208.7 214.7 212.1 218.3 61.7 61.7
D16 92.3 87.6 93.6 79.2 0.21 0.15 0.16 1.07 99.5 213.5 216.4 212.1 215.0 64.3 61.7
0!7 89.6 85.5 91.7 76.9 0.25 0.18 -0.02 - 115.0 213.2 235.2 212.1 234.0 61.7 61.7
018 91.6 87.2 93.9 78.8 0.12 0.07 0.01 1.50 107.5 211.6 221.9 212.1 222.4 61.7 61.7
019 91.1 86.9 94.1 79.3 -0.03 -0.11 0.06 1.28 111.8 208.1 224.1 212.1 228.4 61.7 61.7

AV. 90.9 86.6 93.1 78.3 0.09 0.03 0.05 1.17 107.5 211.0 222.5 212.1 223.6 62.2 61.7
STDV 1.1 1.0 1.1 1.1 0.15 0.14 0.07 0.29 6.2 2.5 8.1 0.0 7.6 1.1 0.0 -
90% Cl 1.1 0.9 1.1 1.0 0.14 0.14 0.07 0.34 5.9 2.4 7.7 0.0 7.3 1.1 0.0

a- at Corrected Usirtg 'Sisplified Procedure'

* .-...-. ,
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TABLE F1-9

* TABL.E NO. J.7-3.3

BOEING VERTOL CH-470 HELICOPTER (CHINOOK) DOT/TSC
2/13/86

CORRECTION DATA*

SITE: 3 SIDELINE - 150 N. NORTH JULY 12,193

ACOUSTIC TRACKING DATA (Merset) -. '.
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(m/see) '

Ev EPNL SEL PNLTs AL& /M1(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

500 FT. FLYOVER -- TARGET IAS 105 KTS.

E20 91.5 87.2 93.0 77.5 -0.70 -0.70 0.45 1.08 124.8 196.8 239.8 212.1 258.5 56.6 54.0
E21 90.8 86.6 93.5 78.2 0.33 0.27 -0.05 0.83 111.9 215.4 232.0 212.1 228.5 54.0 54.0
E22 89.7 85.3 91.2 76.4 0.62 0.49 -0.32 - 113.4 219.6 239.3 212.1 231.2 51.4 54.0
E23 90.5 86.2 93.2 78.2 0.53 0.44 -0.32 1.07 104.0 219.1 225.8 212.1 218.6 51.4 54.0
E24 91.7 87.3 93.9 78.8 1.07 0.88 -0.17 1.51 132.3 223.8 302.7 212.1 286.9 54.0 54.0
E25 91.1 86.7 93.9 79.0 0.79 0.60 -0.40 1.26 105.7 218.6 227.1 212.1 220.4 50.4 54.0

AP. 90.9 86.6 93.1 78.0 0.44 0.33 -0.13 1.15 115.4 215.6 244.5 212.1 240.7 53.0 54.0
tSI Dv 0.7 0.7 1.0 0.9 0.61 0.54 0.31 0.25 11.1 9.6 29.1 0.0 26.8 2.3 0.0

90% CI 0.6 0.6 0.8 0.8 0.50 0.45 0.26 0.24 9.1 7.9 24.0 0.0 22.0 1.9 0.0

1000 FT. FLYOVER -- TARGET lAS 135 KTS.

F26 89.9 85.7 92.0 77.4 -0.19 -0.22 0.12 - 81.5 323.3 326.9 335.4 339.1 69.4 69.4
F27 89.5 85.5 92.6 77.9 -0.58 -0.54 0.22 - 84.3 313.3 314.9 335.4 337.1 69.4 69.4
F28 89.4 85.1 91.9 76.9 -0.06 -0.22 0.11 - 78.7 324.0 330.4 335.4 342.1 69.4 69.4
F29 88.4 84.3 90.4 75.4 -0.11 -0.22 0.03 - 105.6 322.5 334.9 335.4 348.3 67.9 69.4

K" Avg. 89.3 85.1 91.7 76.9 -0.23 -0.30 0.12 - 87.5 320.8 326.8 335.4 341.6 69.1 69.4
Std DY 0.7 0.6 0.9 1.1 0.24 0.16 0.08 - 12.3 5.0 8.6 0.0 4.9 0.8 0.0
90% CI 0.8 0.7 1.1 1.3 0.28 0.19 0.09 - 14.4 5.9 10.1 0.0 5.7 0.9 0.0

TAKEOFF -- TARGET lAS 85 XIS. IACD)
640 - 88.6 95.9 80.8 3.22 2.40 - - 162.7 190.9 642.6 172.4 580.4 41.1 43.7
641 92.8 87.5 95.0 80.0 1.43 1.24 -0.53 - 134.1 187.3 261.0 172.4 240.2 41.1 43.7
642 93.0 87.8 95.8 80.4 0.66 0.52 -0.40 - 120.5 176.9 205.3 172.4 200.0 40.6 43.7
G43 93.0 87.8 95.1 79.7 1.25 1.17 -0.03 - 114.7 187.6 206.5 172.4 189.7 46.3 43.7
44 92.7 87.6 95.0 79.7 0.35 0.07 -0.20 - 127.5 169.1 213.3 172.4 217.4 41.1 43.7
645 91.8 87.0 94.2 79.0 0.14 0.16 -0.41 - 109.9 171.2 182.0 172.4 183.3 39.6 43.7

AV . 92.7 87.7 95.2 79.9 1.17 0.93 -0.31 - 128.2 180.5 28M.1 172.4 268.5 41.7 43.7
Stl Dy 0.5 0.5 0.6, 0.6 1.12 0.87 0.20 - 19.0 9.3 177.1 0.0 154.2 2.3 0.0
90% CI 0.5 0.4 0.5 0.5 0.92 0.72 0.19 - 15.6 7.7 145.6 0.0 126.8 1.9 0.0

APPROACH -- TARGET lAS 85 KTS. (ICAO)

130 99.6 95.3 102.3 87.3 0.73 0.55 -0.39 - 152.9 199.4 437.4 191.7 420.5 41.1 43.7
1H31 99.7 95.2 101.8 86.9 0.78 0.66 -0.44 - 139.7 202.6 313.2 191.7 296.3 41.1 43.7
H32 99.2 94.3 102.8 88.3 0.87 0.57 -0.37 - 156.0 198.0 487.4 191.7 471.7 41.1 43.7
H33 99.4 94.9 103.3 88.3 0.68 0.55 -0.42 - 124.0 201.1 242.6 191.7 231.2 41.1 43.7
134 98.8 94.1 101.6 86.4 0.35 0.28 -0.37 - 127.3 195.0 245.2 191.7 241.0 40.6 43.7
H35 100.4 95.8 104.1 88.9 0.90 0.64 0.09 - 150.4 201.2 407.2 191.7 387.9 46.3 43.7

Akg. 99.5 94.9 102.7 87.7 0.72 0.54 -0.32 - 141.7 199.6 355.5 191.7 341.4 41.9 43.7
StI, 0.5 0.6 0.9 1.0 0.20 0.14 0.20 - 13.6 2.7 103.4 0.0 99.7 2.2 0.0
90% CI 0.4 0.5 0.8 0.8 0.16 0.11 0.17 - 11.2 2.2 85.1 0.0 82.0 1.8 0.0

Data Corrected Using 'Simplified Procedure' " .

. .. . . . . . .. . .. •.•.,
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TABLE F2-1 A ,

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar-86 -,-.

BOEING VERTOL 234/CH 47-D
ADV. MACH SERIES REFERENCE NUMBERS r

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #,r
A 135.00 59.00 225.00 60.00 0.8374
C 135.00 59.00 225.00 60.00 0.8374
D 120.00 59.00 225.00 60.00 0.8147
E 105.00 59.00 225.00 60.00 0.7920

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM # .

A 135.00 77.00 225.00 60.00 0.8233
C 135.00 77.00 225.00 60.00 0.8233
D 120.00 77.00 225.00 60.00 0.8010
E 105.00 77.00 225.00 60.00 0.7786

TARGET CONDITIONS

SERIES DESCRIPTION
A 500 FT. LFO IAS = 135 KTS.
C 500 Fr. LFO IAS = 135 KTS.
D 500 Fr. LFO IAS = 120 KTS.
E 500 Fr. LFO IAS = 105 KTS.

* 225.00 RPM= 100% ROTOR SPEED .-

. . .... . ... .. .. . .. . ..... . . .... . .. . .. :' .



FIGURE F2-2

ACTUAL TEST CONDITIONS ANAL. DATE: 11-Mar-86

BOEING VERTOL 234/CH 47-D

EVENT lAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
Al 135.00 73.00 227.25 60.00 0.8326
A2 130.00 75.00 227.25 60.00 0.8236
A3 135.00 75.00 220.50 60.00 0.8123
A4 NA 75.00 220.50 60.00 NA
A5 135.00 76.00 227.25 60.00 0.8303
Ab NA 76.00 227.25 60.00 NA
Cil NA 78.00 220.50 60.00 NA
C12 135.00 78.00 220.50 60.00 0.8101
C13 NA 78.00 220.50 60.00 NA
C14 135.00 79.00 220.50 60.00 0.8093
D15 120.00 79.00 220.50 60.00 0.7870
D16 125.00 79.00 220.50 60.00 0.7945
D17 NA 79.00 220.50 60.00 NA
D18 120.00 80.00 220.50 60.00 0.7863
D19 120.00 80.00 220.50 60.00 0.7863
E20 110.00 80.00 220.50 60.00 0.7715

E21 105.00 80.00 220.50 60.00 0.7641
E22 NA 81.00 220.50 60.00 NA 7
E23 100.00 81.00 220.50 60.00 0.7559
E24 105.00 81.00 220.50 60.00 0.7634

E25 98.00 86.00 220.50 60.00 0.7495 "

• ' .- -



TABLE F2-3

ACTUAL TEST NOISE DATA 
.'

ANAL. DATE: 11-Mar-86

BOEING VERTOL 234/CH 47-D -

TEST ---- AS MEAS. PNLTM ---- PNLTM 492 FOOT NORM. --

EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT

Al 525.50 92.70 95.60 94.40 93.10 96.37 94.80

* A2 536.80 93.00 95.00 93.70 93.53 96.01 94.23

A3 515.20 93.50 93.90 93.10 93.77 94.44 93.37

A4 516.90 93.40 95.20 93.60 93.69 95.77 93.89

AS5 )30.00 92.50 914,00 94.10 92.95 94.87 94.55

* A6 569.50 93.00 94.10 92.10 93.91 95.80 93.01

Cli 509.90 94.20 94.90 92.80 94.41 95.32 93.01

* C12 534.30 96.10 97.00 93.70 96.60 97.96 94.20

C13 483.70 94.20 95.10 93.10 94.10 94.90 93.00

C14 510.70 93.90 95.90 94.10 94.12 96.33 94.32

DI5 476.40 91.20 93.60 91.30 91.02 93.22 91.12

* D16 498.60 90.90 94.10 92.30 90.98 94.26 92.38

D17 497.60 91.50 92.40 90.90 91.57 92.53 90.97

D18 490.00 92.30 93.70 92.30 92.28 93.65 92.28

D19 473.70 92.90 93.30 91.80 92.68 92.86 91.58

E20 418.40 NA NA NA NA NA NA

E21 507.30 92.30 92.60 90.30 92.48 92.96 90.48

E22 526.40 90.60 91.70 90.60 91.01 92.49 91.01

E23 524.40 91.60 91.90 90.60 91.98 92.64 90.98

E24 545.20 89.80 92.30 91.40 90.43 93.50 92.03

E25 522.20 91.80 92.10 90.20 92.16 92.79 90.56

.-. .
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TABLE F2-4

BOEING VERTOL 234/CH 47-D
LEFF SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT '...

--- ---- --- ---- ---- ---- ---
Al 0.8326 93.10
A2 0.8236 93.53
A3 0.8123 93.77
A4 NA 93.69
A5 0.8303 92.95
A6 NA 93.91

Cil NA 94.41
C12 0.8101 96.60
C13 NA 94.10
C14 0.8093 94.12tok
D15 0.7870 91.02
D16 0.7945 90.98
D17 NA 91.57
D18 0.7863 92.28
D19 0.7863 92.68
E20 0.7715 NA
E21 0.7641 92.48
E22 NA 91.01
E23 0.7559 91.98
E24 0.7634 90.43
E25 0.7495 92.16

SECOND ORDER EQUATION ~I
------------------------- --------------

Y=A + BI * X + B2 *
Y = 69.74 + 28.21 * X + 0.95 q

R SQ. 0.405 MEAN X = 0.7932
R 0.637 S.D. X = 0.0276

STD.ERR = 1.431 MEAN Y = 92.72
SAMPLE =14 S.D. Y = 1.55

do



TABLE F2-5

LINEAR REGRESSION EQUATION

------------ ------ ---- --- ---- ---

Y SLOPE *X + INTERCEPT

= 29.72 69.15 ,~

R SQ. = 0.280 MEAN X = 0.7932
R = 0.529 S.D. X = 0.0276

STD.ERR = 1.370 MEAN Y = 92.72
CORREL = 0.529 S.D. Y = 1.55
SAMPLE =14 TOT VAR = 2.41

SECOND ORDER EQUATION

yA + Bi X B2 *X1

Y 69.74 + 28.21 *X + 0.95

R SQ. = 0.405 MEAN X = 0.7932
R = 0.637 S.D. X =0.0276

STD.ERR = 1.431 MEAN Y = 92.72
SAMPLE =14 S.D. Y = 1.55
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TABLE F2-6

BOEING VERTOL 234/CH 47-D

CENTER LINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT

Al 0.8326 96.37
A2 0.8236 96.01

pA3 0.8123 94.44 .

A NA 95.77
A5 0.8303 94.87
A6 NA 95.80

Cil NA 95.32
012 0.8101 97.96
C13 NA 94.90
C14 0.8093 96.33

ID15 0.7870 93.22
D16 0.7945 94.26
D17 NA 92.53
D18 0.7863 93.65
D19 0.7863 92.86
E20 0.7715 NA
E21 0.7641 92.96
E22 NA 92.49
E23 0.7559 92.64
E24 0.7634 93.50
E25 0.7495 92.79

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 46.66 57.41

R SQ. = 0.600 MEAN X = 0.7932
R = 0.775 S.D. X = 0.0276

STD.ERR = 1.096 MEAN Y = 94.42
CORREL = 0.775 S.D. Y = 1.66

bi SAMPLE =14 TOT VAR = 2.77



TABLE F2-7

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 46.66 57.41

R SQ. = 0.600 MEAN X = 0.7932
R = 0.775 S.D. X = 0.0276

STD.ERR 1.096 MEAN Y = 94.42
CORREL = 0.775 S.D. Y = 1.66
SAMPLE =14 TOT VAR = 2.77

SECOND ORDER EQUATION

y=A + BI * B2 *
Y = 92.89 + -43.10 * X + 56.69 X

R SQ. = 0.587 MEAN X = 0.7932
R = 0.766 S.D. X - 0.0276

STD.ERR 1.144 MEAN Y = 94.42
SAMPLE =14 S.D. Y - 1.66
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TABLE F2-8

BOEING VERTOL 234/CH 47-D
RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT

Al 0.8326 94.80
A2 0.8236 94.23%A
A3 0.8123 93.37
A4 NA 93.89 z
A5 0.8303 94.55
A6 NA 93.01

CiI NA 93.01
C12 0.8101 94.20
C13 NA 93.00
C14 0.8093 94.32
D19 0.7870) 91.12
D)16 0.7945 92.38
D)17 NA 90.97
D18 0.7863 92.28
D19 0.7863 91.58
F,2 0 0.7715 NA
V21 0.7641 90.48
E22 NA 91.01
E 23 0.7559 90.98
F,24 0.7634 92.03
F'25 0.7495 90.56

LINFEAR R1.(;RF SSION EQUATION

Y SLOPE *X+ INTERCEPT
- 52.79 50.76

R SQ . = 0.855 MEAN X = 0.7932
R = 0.924 S.D. X = 0.0276

STD.FRR = 0.626 MEAN Y = 92.63
CORRFL = 0.924 S.D. Y = 1.58
SAMPLE =14 TOT VAR = 2.49

L



- -

TABLE F2-9

LIERREGRESSION EQUATION

Y SLOPE * X + INTERCEPT
- 52.79 50.76-

R SQ. = 0.855 MEAN X = 0.7932
R = 0.924 S.D. X = 0.0276

STD.ERR = 0.626 MEAN Y = 92.63
CORREL = 0.924 S.D. Y = 1.58
SAMPLE =14 TOT VAR = 2.49

SECOND ORDER EQUATICI

y= A + BI *(+ B2 f

Y = 228.59 + -397.01 *X + 284.10

R SQ. = 0.750 MEAN X =0.7932
R = 0.866 S.D. X =0.0276
STD.ERR = 0.623 MEAN Y = 92.63
SAMPLE -14 S.D. Y = 1.58
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A: 10-t4 r3 _L

TABLE F3-1 -

SIARY EL LEVELS (dB)
DATA PROXES PER ICAO (EFCAThCN pR(CES

HELIOIFI: BOIEDG VERL 234/aH 47-D
(PERAITON: ICAO TAOFF-"

EVNr LEFT EU LINE RI(GtT 3 MIC

NNIBFR IDELINE MEME SIDELINE AVERAGE

SITE 2 13

C40 93.50 NA NA 0.00-
G41 93.60 96.30 92.80 94.23
G42 91.90 95.50 93.00 93.47
G43 94.00 NA 93.00 0.00
G44 92.90 95.10 92.70 93.57
G45 92.00 95.70 91.80 93.17

AVERAGE 92.98 95.65 92.66 93.61

SM. DEV. 0.88 0.50 0.50 0.45

90. C.I. 0.72 0.59 0.47 0.53

. . .-

.. . . . . . . . . . . . . . . . .

-~.- . -. .. ,.. . ..... .. . . .... -• . . -. . . .. . . ..- .. . • ... . .,-7"vr"-, '',, -.. '....... . ..... . . . . . . . . . . . .- . ..- . ..-.'-.-. . . . . ..-.. .---. .- -. .--. ,N, ,'/',-""-.V '. ".' - f.- ' - .<,-



A: 10-4'hr-86

TABLE F3-2

-.. .°

SIMIARY FIN IFVUI (dB) ,,
DA , 7,ED PR ICAO (7E'IT"I(ATTCcN PR(?URE,

"LIiX"IThR: if,' VFIRhL' 234/(- 47-D
(VE[RATION: ICAO LII)

EVWYI lIF ' ('ThITF LTNF RIQrT 3 MIC
NIM1BH SIDF1INE' (2TENI SFDELINE AVERAGE

SIE 2/3 1 3/2

Al 91.30 92.30 92.90 92.13
A2 92.)o 93.10 93.40 93.03
A3 93.6i0 93.90 93.50 93.67
A4 92.R) 93.10 92.60 92.83
A5 92.20 92.60 93.00 92.60-
A6 92.40 92.80 92.10 92.43

AVERAGE 92.48 92.97 92.90 92.78

S"D. DEV. 0.75 0.55 0.52 0.53

9M% C.1. 0.62 0.45 0.43 0.44

-' -. -

i7:!:::

***- *"
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A: 10-Mar-86 __

TABLE F3-3

MARY EM LEVEL1S (MB)
DiATA FROC1EM PER ICAID CE11FCAT(14 F RXI1EU

HELI(P7h: BOEI VERUC 234/CH 47-D
CERATIGA: ICAO APP1ACH

EVENT LFlT CEIR lNE RIGHT7 3 KIC

NIER SIMfINE M1NIER SIDEL1NE AVERAGE

SMT 3 1 2

H30 99.60 102.20 96.90 99.57
H131 99.70 101.90 95.50 99.03
1132 99.20 102.60) %60 99.47
H133 99.40 103.50 97.70 100).20
H134 98.80 102.70 96.10 99.20
1135 100.40 102.20 96.70 99.77

AVERG 99.52 102.52 96.58 99.54

SMh. DEV. 0.54 0.56 0.74 0.42

9ov.C. 1. 0.44 0.46 0.61 0.34

* 7.
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TABLE GI-1

" ~~TABLE NO. J.4-1.1,.-..

SIKORSKY S-76 SPIRIT HELICOPTER DOTITSC1/29/86
CORRECTION DATA l,

SITE: 1 CENIERLINE - CENTER JUNE 13,1983

ACOUSTIC TRACKING DATA (Meters) 'L.

CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(mb/ec) -4

Ev EPNL SEL PNLT ALI, /\1M') /\,A) I\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

TAKEOFF -- TARGET IAS 74 KTS (ICAO)

F29 90.9 86.9 94.3 80.0 1.47 1.39 -0.25 - 106.7 127.3 132.9 109.8 114.6 40.1 38.1
F30 92.0 88.1 95.3 80.9 1.69 1.59 -0.33 - 92.7 130.4 130.6 109.8 109.9 40.1 38.1
F31 92.7 89.0 96.! 81.6 1.90 1.78 -0.39 - 102.0 132.7 135.7 109.B 12.2 40.1 38.1
F32 91.3 87.4 94.3 80.0 1.55 1.48 -0.28 77.5 128.2 131.3 109.8 112.4 40.1 38.1
F33 91.0 86.9 94.3 79.7 0.12 0.14 0.16 - 86.3 111.9 112.2 109.8 110.0 40.1 38.1
F34 90.6 86.4 93.9 79.3 0.40 0.42 0.07 - 72.9 115.3 120.7 109.8 114.8 40.1 38.1
F S5 89.9 85.8 92.9 78.6 -1.27 -1.18 0.71 - 69.4 97.9 104.6 109.8 117.3 41.1 38.1
F36 90.3 86.1 93.1 78.4 -0.32 -0.32 0.31 - 74.6 107,0 111.0 109.8 113.8 40.1 38.1

Avg. 91.1 87.1 94.3 79.8 0.69 0.66 0.00 - 85.3 118.8 122.4 109.8 113.1 40.2 38.1
Std Ov 0.9 1.1 1.1 1.1 1.14 1.07 0.3? - 14.0 12.7 11.9 0.0 2.5 0.4 0.0
90% CI 0.6 0.7 0.7 0.7 0.76 0.72 0.26 - 9.4 8.5 8.0 0.0 1.7 0.2 0.0

TAKEOFF -- CATERGORY B SEE TEXT)

H44 92.1 88.4 96.4 82.6 0.77 0.68 -0.78 - 113.8 117.3 128.2 109.8 120.0 33.4 38.1
H45 93.2 89.7 97.8 83.7 2.36 2.18 -0.93 - 110.1 135.5 144.3 109.8 116.9 36.0 38.1
H46 93.4 89.5 97.c 83.5 1.22 1.14 -0.28 - 127.0 121.9 152.6 109.8 137.4 38.6 38.1
H47 91.7 S7.9 95.9 81.5 3.47 3.22 -2.31 - 101.5 150.2 153.2 109.8 112.0 28.3 38.1
H48 91.6 87.7 94.9 80.4 2.17 1.98 -0.87 - 102.7 133.0 136.3 109.8 112.5 36.0 38.1
H49 91.3 87.6 96.0 81.7 2.77 2.74 -1.78 - 108.5 143.3 151.1 109.8 115.7 30.9 38.1

A,:u. 92.2 88.5 96.4 82.2 2.12 1.99 -1.16 - 110.6 133.5 144.3 109.8 119.1 33.9 38.1
Sta Dy 0.9 0.9 1.1 1.3 0.99 0.95 0.74 9.3 12.5 10.2 0.0 9.4 3.8 0.0 ..-..- '-.
90% CI 0.7 0.8 0.9 1.0 0.82 0.78 0.61 7.6 10.2 8.4 0.0 7.8 3.1 0.0 "

TAKEOFF (WITH TURN) -- TAP.ET lAS 74 V.13

J56 NO TRACKING DATA
J57 NO TRACKING DATA
JM8 NO TRACKING DATA
259 NO TRACKING DATA
J60 NO TRACKING DATA

- Dath Corr-ected Using 'Simliied Procedure'
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TABLE G1-2

TABLE NO. J.4-1.2 .%

SIKORSKY S-76 SPIRIT HELICOPTER DOT/TSC
1/29/36

CORRECTION DATA

SITE: I CENTERLINE - CENTER JUNE 13,1983

ACOUSTIC TRACKING DATA (geters)
CORRECTED CORRECTIONS (d8) ANGLE (ACTUAL) (REFERENCE) SPEEDO/sec)

.". %

Ev EPHL SEL PNLTs ALik /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR ORN REF

3 DEGREE APPROACH -- TARGET IAS 74 XTS

G37 97.1 93.7 100.5 87.0 -0.63 -0.58 0.33 - 119.1 112.2 128.4 119.8 137.1 39.1 38.1 "
G38 97.1 94.5 101.0 88.1 -0.77-0.74 0.61 119.0 110.4 126.2 119.8 137.0 41.1 38.1
G39 95.4 91.8 99.0 85.8 -0.62 -0.62 0.28 - 125.3 112.1 137.3 119.8 146.8 38.6 38.1
G40 - 91.2 99.6 85.8 0.05 0.05 - 129.5 120.3 155.9 119.8 155.3 38.6 38.1
641 97.4 94.8 100.5 87.5 -1.47 -1.40 0.74 - 118.6 102.5 116.7 119.8 136.4 40.1 38.1 '-
642 96.0 92.9 98.9 85.3 -0.02 0.00 0.29 - 99.5 119.6 121.3 119.8 121.5 40.6 38.1
643 93.0 90.1 94.8 81.9 -0.25 -0.23 0.26 - 124.3 116.6 141.1 119.8 145.0 39.6 38.1

Avg. 96.0 92.7 99.2 85.9 -0.53 -0.50 0.42 - 119.3 113.4 132.4 119.8 139.9 39.7 38.1
St Iv 1.6 1.8 2.1 2.0 0.52 0.50 0.20 - 9.6 6.1 13.4 0.0 10.6 1.0 0.0
90% Cl 1.4 1.3 1.5 1.5 0.38 0.37 0.17 - 7.1 4.5 9.8 0.0 7.8 0.7 0.0

6 DEGREE APPROACH -- TARGET IAS 74 KTS

150 96.1 93.4 100.0 86.9 -0.98 -0.84 0.37 - 113.8 108.3 118.3 119.3 130.4 38.6 38.1
151 94.6 91.3 96.9 82.9 -0.82 -0.77 0.17 - 91.6 109.4 109.4 119.3 119.4 37.0 38.1
152 94.9 92.1 97.7 85.5 -1.09 -0.85 0.26 - 123.1 108.3 129.3 119.3 142.4 37.6 38.1
153 96.2 92.9 99.8 85.8 -1.02 -0.98 0.30 - 116.6 107.0 119.7 119.3 133.5 37.6 38.1
154 95.5 92.0 100.1 86.0 -0.40 -0.39 0.21 - 119.7 113.9 131.1 119.3 137.4 38.6 38.1
155 95.7 92.5 98.1 84.8 -0.87 -0.83 0.36 - 120.5 108.6 126.1 119.3 138.5 38.6 38.1
Avg. 95.5 92.4 98.8 85.3 -0.86 -0.78 0.28 - 114.2 109.3 122.3 119.3 133.6 38.0 38,1

Sta Dv 0.6 0.8 1.4 1.4 0.25 0.20 0.08 - 11.5 2.4 8.1 0.0 8.1 0.7 0.0
90% Cl 0.5 0.6 1.1 1.1 0.20 0.17 0.07 - 9.5 2.0 6.7 0.0 6.7 0.6 0.0

9 DEGREE APPROACH -- TARGET IAS 74 KTS

K61 - 84.2 90.0 77.1 -0.03 -0.04 - - 110.2 117.3 125.0 118.5 126.3 38.6 38.1
K62 93.2 90.3 94.6 81.0 -0.09 -0.11 0.11 - 108.5 116.7 123.1 118.5 125.0 38.6 38.1
K63 91.7 88.0 94.2 79.3 0.21 0.19 -0.16 - 93.2 120.2 120.4 118.5 118.7 37.0 38.1
K64 89.8 86.2 91.3 78.1 0.39 0.34 -0.03 - 98.1 122.0 123.2 118.5 119.7 38.6 38.1
K65 91.6 88.1 95.2 81.3 0.91 0.83 -0.27 - 130.5 128.6 169.1 118.5 155.8 18.1 38.1
K66 90.7 87.0 92.6 78.5 0.33 0.31 -0.08 - 124.7 121.4 147.7 118.5 144.1 38.1 38.1

Av . 91.4 87.3 93.0 79.2 0.29 0.25 -0.09 - 110.9 121.0 134.7 118.5 131.6 38.2 38.1
Stl D 1.3 2.0 2.0 1.6 0.36 0.34 0.14 - 14.5 4.3 19.6 0.0 15.0 0.6 0.0

901 CI 1.2 1.7 1.7 1.4 0.30 0.28 0.14 - 11.9 3.5 16.1 0.0 12.3 0.5 0.0

'- Data Corrected Using 'Sisplified Procedure'

, .- .,.
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TABLE GI-3 low

TABLE NO. J.4-1.3

SIKORSKY S-76 SPIRIT HELICOPTER DOT/TSC .4-.1/29/86 .'

CORRECTION DATA 121 *.

SITE: 1 CENTERLINE - CENTER JUNE 13,1983

ACOUSTIC TRACKING DATA (leters)
CORRECTED CORRECTIONS (d) ANGLE (ACTUAL) (REFERENCE) SEED(m/sec)

Ev EPWI SEL PNI.Ti AL.i /I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRNO REF

500 FT. FLYOVER -- TARGET IAS 143 XTS

Al 92.4 89.5 96.8 83.8 -1.10 -i.00 0.13 0.91 125.9 137.4 169.7 150.0 185.3 72.0 74.6
A2 92.9 90.0 97.3 84.1 -0.32 -0.24 -0.07 0.56 129.3 148.9 192.5 150.0 194.0 73.1 74.6
A3 92.2 89.2 96.3 83.5 -0.40 -0.27 0.02 0.00 124.9 148.9 181.4 150.0 182.8 74.6 74.6
A5 91.5 88.5 95.5 82.3 -1.01 -0.90 0.21 0.00 126.4 140.8 175.0 150.0 186.4 74.6 74.6
A6 91.6 89.4 94.9 83.1 -0.97 -0.90 0.21 0.00 136.4 140.7 203.8 150.0 217.4 74.6 74.6

Avg. 92.1 89.3 96.2 83.4 -0.76 -0.66 0.10 0.73 128.6 143.3 184.5 150.0 193.2 73.8 74.6St 0.6 0.5 1.0 0.7 0.37 0.37 0.12 0.25 4.7 5.2 13.7 0.0 14.2 1.2 0.0
90Z C! 0.5 0.5 0.9 0.7 0.35 0.36 0.12 1.10 4.4 5.0 13.1 0.0 13.5 1.1 0.0

500 FT. FLYOVER -- TARGET ]AS 130 KTS

87 - 85.9 92.8 79.7 -1.66 -1.45 - 1.34 132.0 132.4 178.2 150.0 201.9 61.7 66.9
8 91.0 88.6 94.5 82.1 -1.15 -0.99 -0.11 1.34 134.4 139.3 195.0 150.0 210.1 61.7 66.9
B9 89.5 86.7 93.1 80.1 -0.38 -0.27 -0.14 0.75 120.6 148.6 172.6 150.0 174.2 64.3 66.9
810 89.7 87.2 93.4 80.6 -0.25 -0.18 -0.01 0.08 126.4 150.3 186.8 150.0 186.4 66.9 66.9
B11 89.2 86.5 93.0 80.2 -1.45 -1.28 0.34 0.08 129.5 135.0 174.9 150.0 194.3 66.9 66.9
812 90.5 88.0 94.4 81.9 -0.50 -0.42 0.07 0.08 127.1 146.8 184.0 150.0 188.0 66.9 66.9
813 88.8 85.9 92.7 79.7 0.49 0.51 -0.23 0.15 124.3 161.0 194.8 150.0 181.5 66.9 66.9

Avg. 89.8 87.0 93.4 80.6 -0.70 -0.58 -0.01 0.55 127.7 144.8 183.8 150.0 190.9 65.0 66.9
Std 0.8 1.0 0.8 1.0 0.76 0.69 0.20 0.59 4.7 9.9 9.0 0.0 12.2 2.4 0.0
907-CI 0.7 0.8 0.6 0.7 0.56 0.51 0.17 0.44 3.4 7.3 6.6 0.0 9.0 1.8 0.0

500 FT. FLYOVER -- TARGET IAS 115 KTS

C14 88.9 86.4 91.9 79.4 -0.12 -0.07 -0.05 0.09 130.3 152.2 199.7 150.0 196.7 59.2 59.2
C15 88.0 85.2 91.7 78.6 -1.06 -0.82 0.20 0.09 124.4 140.9 170.7 150.0 181.7 59.2 59.2
C17 87.3 84.4 90.7 77.7 -0.79 -0.67 0.16 0.14 130.8 142.7 188.5 150.0 198.0 59.2 59.2 .
C18 89.2 86.5 92.4 79.5 -0.62 -0.48 0.09 0.14 138.2 145.8 218.8 150.0 225.2 59.2 59.2 .-

Av. 88.3 85.6 91.7 78.8 -0.65 -0.51 0.10 0.11 130.9 145.4 194.4 150.0 200.4 59.2 59.2
S sta Dv 0.9 1.0 0.7 0.9 0.40 0.32 0.11 0.03 5.7 5.0 20.2 0.0 18.1 0.0 0.0
- 90% C! 1.0 1.2 0.8 1.0 0.47 0.38 0.13 0.03 6.7 5.8 23.7 0.0 21.3 0.0 0.0

500 FT. FLYOVER -- TARGET IAS 100 KTS

019 88.4 85.9 89.1 76.6 -1.00 -0.76 0.24 0.09 120.8 139.3 162.1 150.0 174.6 51.4 51.4
020 89.0 86.3 91.1 78.4 -0.94 -0.92 0.27 0.09 111.8 138.2 148.8 150.0 161.5 51.4 51.4
021 87.3 84.5 90.4 77.2 -0.75 -0.62 0.17 0.11 101.3 142.5 145.3 150.0 153.0 51.4 51.4
D22 88.3 85.5 90.6 77.5 -1.26 -1.20 0.34 0.13 132.8 135.3 184.5 150.0 204.5 51.4 51.4
023 89.2 86.1 92.8 79.6 -1.19 -1.06 0.33 0.13 121.4 135.7 159.1 150.0 175.8 51.4 51.4

Av. 88.4 85.7 90.8 77.9 -1.03 -0.91 0.27 0.11 117.6 138.2 160.0 150.0 173.9 51.4 51.4
Stl Dv 0.7 0.7 1.3 1.2 0.21 0.23 0.07 0.02 11.8 2.9 15.4 0.0 19.6 0.0 0.0
M90 CI 0.7 0.7 1.3 1.1 0.19 0.22 0.07 0.02 11.2 2.8 14.7 0.0 18.7 0.0 0.0

1000 FT. FLYOVER -- TARGET IAS 145 KTS

E24 87.1 84.6 88.0 75.8 0.67 0.64 -0.08 - 111.1 321.9 345.1 300.0 321.6 77.2 74.6
E25 86.3 84.1 86.3 74.6 0.61 0.59 -0.37 - 93.9 320.2 321.0 300.0 300.7 72.0 74.6
E26 86.5 84.0 87.0 75.1 0.75 0.68 -0.23 - 129.6 322.3 418.3 300.0 389.3 74.6 74.6
E27 87.2 85.1 88.6 76.5 -0.39 -0.29 0.04 - 133.5 296.4 409.0 300.0 413.9 74.6 74.6
E28 86.9 84.2 88.1 75.4 0.46 0.40 -0.15 - 140.2 314.6 491.1 300.0 468.3 74.6 74.6

Av 86.8 84.4 87.6 75.5 0.42 0.40 -0.16 - 121.7 315.1 396.9 300.0 378.8 74.6 74.6
S" Ov 0.4 0.4 0.9 0.8 0.47 0.40 0.15 18.9 10.9 66.9 0.0 68.4 1.8 0.0907% C! 0.4 0.4 0.9 0.7 0.44 0.38 0.15 - 18.0 10.4 63.8 0.0 65.2 1.7 0.0 i- -"

a- Dtb Corrected Usirg 'Simplified Procedure'
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TABLE G1-4

TABLE NO. J.4-2.1

SIKORSKY S-76 SPIRIT HELICOPTER DOT/TSC
1/29186 i"""

CORRECTION DATA 1/29/86

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 13,1983

ACOUSTIC TRACKING DATA (eters)
CORRECTED CORRECTIONS (d) ANGLE (ACTUAL) (REFERENCE) SPEED(b/sec) ,.-.

Ev EPML SEL PNIT. AL& /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

TAKEOFF -- TARGET IAS 74 KIS (ICAO)

F29 92.0 89.8 94.0 82.3 0.47 0.47 0.05 - 99.4 196.2 198.8 185.9 188.4 40.1 38.1
F30 92.3 90.1 94.0 82.4 0.57 0.56 0.02 - 97.3 198.2 199.9 185.9 187.4 40.1 38.1
F31 92.6 90.1 94.0 81.8 0.64 0.57 -0.01 - 86.1 199.8 200.2 185.9 186.3 40.1 38.1
F32 91.6 89.5 92.9 81.4 0.48 0.48 0.04 - 91.8 196.8 196.9 185.9 185.9 40.1 38.1
F33 91.7 89.5 93.3 81.9 -0.04 -0.01 0.21 76.8 186.7 191.8 185.9 190.9 40.1 38.1
F34 91.1 88.9 91.6 80.0 0.04 0.08 0.18 - 77.3 188.7 193.5 185.9 190.5 40.1 38.1 Am-
F35 91.5 88.9 92.6 80.7 -0.56 -0.46 0.47 79.1 178.7 182.0 185.9 189.3 41.1 38.1
F36 - 88.2 91.0 79.2 -0.23 -0.18 - - 100.4 183.8 186.9 185.9 189.0 40.1 38.1 - .-.

v 91.8 89.4 92.9 81.2 0.17 0.19 0.14 - 88.5 191.1 193.7 185.9 188.5 40.2 38.1 .-

Dv 0.5 0.7 1.1 1.2 0.43 0.39 0.17 - 10.0 7.7 6.6 0.0 1.8 0.4 0.0
902 CI 0.4 0.4 0.8 0.8 0.29 0.26 0.12 - 6.7 5.2 4.4 0.0 1.2 0.2 0.0

TAKEOFF -- CATERGORY 8 (SEE TEXT)

44A 92.1 90.1 94.0 83.1 0.30 0.26 -0.63 81.9 189.9 191.8 185.9 187.7 33.4 38.1
HA5 92.2 90.1 94.0 82.1 0.89 0.85 -0.51 - 80.6 201.6 204.3 185.9 188.4 36.0 38.1
W46 92.6 90.4 93.7 82.5 0.43 0.41 -0.06 - 79.0 192.8 196.4 185.9 189.4 38.6 38.1
1447 91.7 89.1 94.9 81.8 1.57 1.37 -1.71 - 84.1 211.7 212.8 185.9 186.9 28.3 38.11448 93.2 90.8 96.1 83.1 0.91 0.77 -0.48 99.7 199.9 202.8 185.9 188.6 36.0 38.1
1449 91.9 89.2 94.4 81.7 1.29 1.13 -1.26 - 90.7 206.9 206.9 185.9 185.9 30.9 38.1

Av. 92.3 89.9 94.5 82.4 0.90 0.80 -0.77 - 86.0 200.5 202.5 185.9 187.8 33.9 38.1
St Dv 0.S 0.7 0.9 0.6 0.49 0.42 0.60 - 7.8 8.2 7.5 0.0 1.3 3.8 0.0
90% Cl 0.4 0.5 0.7 0.5 0.40 0.35 0.49 - 6.5 6.8 6.7 0.0 1.0 3.1 0.0

TAKEOFF ,WITH TURN) -- TARGET IAS 74 KTS

f16 NO TRACKING DATA
-57 NO TRACKING DATA
J58 NO TRACKING DATA
f59 NO TRACKING DATA
J60 NO TRACKING DATA
Avg. -... .
Stl Dv -.--.90 Cl - - - ... ..

4- Datb Corrected Ustrig 'Sismplifed Procedure'
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TABLE GI-5

TABLE NO. J.4-2.2

SIKORSKY S-76 SPIRIT HELICOPTER DOT/TSC
1/29/86

CORRECTION DATA

SITE: 2 SIDELINE - 150 M. SOUTH JUNE 13,1983

ACOUSTIC TRACKING DATA (Reters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(/sec)

Ev EPNL SEL PNLT% ALs /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRN) REF

3 DEGREE APPROACH -- TARGET IAS 74 KTS

637 91.2 87.5 93.9 79.5 -0.28 -0.25 0.20 - 126.5 186.9 232.5 192.0 238.9 39.1 38.1
G38 92.5 89.1 94.3 80.5 -0.30 -0.30 0.45 - 128.7 185.7 238.1 192.0 246.1 41.1 38.1
639 90.1 86.9 92.0 78.2 -0.26 -0.25 0.15 - 113.5 186.8 203.7 192.0 209.4 38.6 38.1
640 90.9 87.4 93.6 78.9 0.01 0.01 0.06 - 113.7 191.8 209.4 192.0 209.7 38.6 38.1
G41 87.8 84.9 91.3 78.7 -0.55 -0.52 0.42 - 126.4 181.2 225.2 192.0 238.6 40.1 38.1 -"_-
G42 91.9 88.5 94.0 79.8 -0.02 -0.02 0.30 - 102.9 191.3 196.3 192.0 197.0 40.6 38.1
G43 90.7 87.5 92.4 77.9 -0.10 -0.09 0.22 - 111.1 189.5 203.1 192.0 205.8 39.6 38.1

Av. 90.7 87.4 93.1 79.1 -0.21 -0.20 0.26 - 117.6 187.6 215.5 192.0 220.8 39.7 38.1
StO Dv 1.5 1.4 1.2 0.9 0.19 0.19 0.14 - 9.8 3.6 16.3 0.0 19.7 1.0 0.0
90% CI 1.1 1.0 0.8 0.7 0.14 0.14 0.10 - 7.2 2.7 12.0 0.0 14.5 0.7 0.0

6 DEGREE APPROACH -- TARGET IAS 74 KIS

150 93.3 90.1 93.8 81.1 -0.32 -0.32 0.18 - 88.1 184.5 184.6 191.7 191.8 38.6 38.1
151 94.2 90.7 97.3 83.7 -0.31 -0.28 -0.01 - 122.0 185.2 218.3 191.7 226.0 37.0 38.1
152 NO TRACKING DATA
153 94.3 91.4 97.0 83.0 -0.37 -0.36 0.08 - 116.6 183.8 205.5 191.7 214.3 37.6 38.1 ."
154 94.3 91.2 96.4 82.5 -0.11 -0.15 0.12 - 118.5 187.9 213.8 191.7 218.1 38.6 38.1
155 93.9 90.7 95.0 81.5 -0.31 -0.31 0.18 - 118.0 184.7 209.3 191.7 217.2 38.6 38.1

Av. 94.0 90.8 95.9 82.4 -0.28 -0.28 0.11 - 112.7 185.2 206.3 191.7 213.5 38.1 38.1
1St Dv 0.4 0.5 1.5 1.1 0.10 0.08 0.08 - 13.8 1.6 13.0 0.0 12.9 0.7 0.0

90Z CI 0.4 0.5 1.4 1.0 0.10 0.08 0.08 - 13.2 1.5 12.4 0.0 12.3 0.7 0.0

9 DEGREE APPROACH -- TARGET IAS 74 KTS

K61 90.7 87.2 92.6 78.7 0.05 0.02 0.08 - 116.9 189.9 213.0 191.2 214.5 38.6 38.1
V62 93.6 90.5 95.6 81.8 0.02 -0.02 0.09 - 116.7 189.6 212.1 191.2 213.9 38.6 38.1
K63 90.9 87.6 92.3 78.4 0.12 0.11 -0.13 - 120.5 191.7 222.4 191.2 221.8 37.0 38.1
K64 90.9 88.0 92.3 78.6 0.18 0.18 0.03 - 98.7 192.8 195.1 191.2 193.4 38.6 38.1
K65 92.5 89.4 96.2 82.9 0.40 0.35 -0.10 - 123.9 197.1 237.3 191.2 230.2 38.1 38.1K66 91.4 88.1 93.3 79.3 0.22 0.16-0.02 123.2 192.5 230.2 191.2 228.6 38.1 38.1

Aq. 91.7 88.5 93.7 80.0 0.16 0.13 -0.01 - 116.7 192.3 218.4 191.2 217.1 38.2 38.1
StDv 1.1 1.2 1.7 1.9 0.14 0.13 0.09 9.3 2.7 15.0 0.0 13.4 0.6 0.0
90Z CI 0.9 1.0 1.4 1.6 0.11 0.11 0.08 7.6 2.2 12.3 0.0 11.1 0.5 0.0

-Data Corrected Us;ing 'Sisplified Procedure'
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TABLE G1-6

TABLE NO. J.4-2.3 ." .'

SIKORSKY S-76 SPIRIT HELICOPTER 0OTIS-

CORRECTION DATA

SiTE: 2 SIDELINE - 150 I. SOUTH JUNE 13,1983

ACOUSTIC TRACKING DATA ()heters)

CORRECTED CORRECTIONS (d) ANGLE (ACTUAL) (REFERENCE) SPEED(%/sec)

- ------------------------- -------------------------- ----- ---------------------------- -----------

Ev EPHL SEL PNLTs AL. i\I(P) /\I(A) /\2 1\3 (Deg) CPA SR CPAR Sp GFD REF

500 FT. FLYOVER -- TARGET lAS 145 XTS

Al 93.3 89.7 96.4 83.6 -0.61 -0.65 -0.01 0.73 134.6 202.9 284.9 12.1 298.0 72.0 74.6

A2 93.0 9.7 95.8 83.4 -0.32 -0.25 -0.07 0.36 127.4 210.7 265.1 212.1 266.9 73.1 74.6

M 92.8 89.2 96.1 83.1 -0.24 -0.31 0.02 0.00 134.7 210.7 296.5 212.1 299.5 74.6 74.6

A6 - 88.7 95.1 82.5 -0.60 -0.66 - 0.00 135.6 205.2 293.3 212.1 303.3 74.6 74.6

A6 92.7 90.6 95.1 83.1 -0.69 -0.68 0.11 0.00 129.0 205.1 263.7 212.1 272.8 74.6 74.6

9.0 V9.8 95.7 83.1 -0:49 -0.51 0.01 0.54 132.3 206.9 280.7 212.1 287.9 73.8 74.6
St'IN 0.3 0.8 0.6 0.4 0.20 0.21 0.07 0.26 3.8 3.6 15.5 0.0 167 .2 0.

90Z C 0.3 0.8 0.6 0.4 0.19 0.20 0.09 1.17 3.6 3.4 14.8 0.0 15.9 1.1 0.0

500 FT. FLYOVER -- TARGET lAS 130 KTS-

87 90.3 87.6 93.5 81.1 -0.95 -0.84 -0.15 1.54 112.6 199.6 216.1 212.1 229.7 61.7 66.9

8 91.2 89.4 93.3 81.5 -0.71 -0.62 -0.22 1.25 103.9 204.1 210.2 212.1 218.5 61.7 66.9

89 89.1 86.6 92.5 79.9 -0.37 -0.28 -0.15 0.82 104.0 210.6 217.0 212.1 218.6 64.3 66.9

810 90.2 88.1 92.3 79.9 -0.31 -0.25 0.01 0.06 113.2 211.8 230.4 212.1 230.7 66,9 66.9

811 89.0 86.8 92.0 80.1 -0.97 -0.78 0.17 0.08 126.0 201.2 248.9 212.1 262.3 66.9 66.9

B12 90.s 8.4 92.6 80.5 -0.41 -0.34 0.04 0.06 109.0 209.3 221.4 212.1 224.4 66.9 66.9

B13 89.9 86.2 92.3 79.4 0.04 0.13 -0.11 0.16 112.4 219.4 237.4 212.1 229.5 66.9 66.9

. 89.9 87.6 92.6 80.3 -0.53 -0.43 -0.06 0.57 111.6 208.0 225.9 212.1 230.5 65.0 66.9
Std I 0.9 1.1 0.5 0.7 0.37 0.34 0.14 0.63 7.5 6.9 13.7 0.0 14.9 2.4 0.0

907 CI 0.7 0.8 0.4 0.5 0.27 0.25 0.10 0.46 . 5.1 10.0 0.0 11.0 1.8 0.0

500 FT. FLYOVER -- TARGET IAS 115 KTS

"14 88.7 86.8 90.6 78.2 -0.23 -0.15 -0.02 0.12 114.0 213.1 233.2 212.1 232.2 59.2 59.2

*C15 87.5 85.3 90.5 78.2 -0.62 -0.54 0.11 0.15 107.3 205.3 214.9 212.1 222.1 59.2 59.2

C17 87.7 85.1 91.0 78.6 -0.55 -0.45 0.09 0.22 105.5 206.5 214.2 212.1 220.1 S9.2 59.2

CIS 9S.6 86.7 90.3 78.2 -0.48 -0.36 0.05 0.18 121.4 208.6 244.4 212.1 248.6 59.2 59.2

Av 88.1 86.0 90.6 78.3 -0.47 -0.37 0.06 0.17 112.0 208.4 226.7 212.1 230.7 59.2 59.2

S4 Dv 0.6 0.9 0.3 0.2 0.17 0.17 0.06 0.04 7.2 3.5 14.7 0.0 13.0 0.0 0.0

901 Cl 0.7 1.1 0.3 0.2 0.20 0.20 0.07 0.05 8.5 4.1 17.3 0.0 15.3 0.0 0.0

500 FT. FLYOVER-- TARGET IAS 100 KTS-

019 86.7 84.6 87.9 75.9 -0.68 -0.55 0.13 0.28 108.5 204.1 215.3 212.1 223.7 51.4 51.4 "

020 87.6 86.1 88.3 76.9 -0.67 -0.56 0.14 0.23 101.5 203.4 207.6 212.1 216.5 51.4 51.4

021 86.1 84.0 88.4 76.5 -0.57 -0.45 0.09 0.27 108.4 206.3 217.4 212.1 223.6 51.4 51.4

022 87.9 86.3 89.1 77.7 -0.75 -0.66 0.17 0.35 108.8 201.5 212.8 212.1 224.0 51.4 51.4

023 87.8 85.2 90.6 77.9 -0.73 -0.64 0.16 0.43 101.7 201.7 206.0 212.1 216.6 51.4 51.4

Av g. 87.2 85.2 88.9 77.0 -0.68 -0.57 0.14 0.31 105.8 203.4 211.8 212.1 220.9 51.4 51.4

Std' D 0.8 1.0 1.1 0.9 0.07 0.08 0.03 0.08 3.8 2.0 4.9 0.0 4.0 0.0 0.0

90% Cl 0.8 0.9 1.0 08 0.07 0.08 0.03 0.08 3.6 1.9 4.7 0.0 3.8 0.0 0.0

1000 FT. FLYOVER -- TARGET IAS 145 KTS

E24 88.4 85.2 90.3 76.3 0.51 0.46 -0.03 136.0 354.4 509.9 335.4 482.6 77.2 74.6

E25 85.3 87.7 75.7 0.51 0.44 - - 99.4 352.9 357.7 335.4 339.9 72.0 74.6
E26 86.7 83.9 87.4 75.3 0.51 0.49 -0.18 - 111.5 354.8 381.4 335.4 360.6 74.6 74.6

E27 09.2 86.5 90.3 77.4 -0.24 -0.28 0.04 - 134.2 331.5 462.4 335.4 467.9 74.6 74.6

E2 - 84.2 88.0 75.5 0.31 0.28 - - 106.0 347.8 361.9 335.4 349.0 74.6 74.6

An. B8l 85.0 88.7 76.0 0.32 0.28 -0.06 - 117.4 348.3 414.6 335.4 400.0 74.6 74.6

Std b 1.3 1.0 1.4 0.9 0.32 0.32 0.11 - 16.7 9.8 68.0 0.0 69.3 1.8 0.0

90% CI 2.2 1.0 1.4 0.8 0.31 0.31 0.19 - 15.9 9.3 64.8 0.0 66,0 1.7 0.0

-- Dita Corected Ulsing 'Simplified Procedure'
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TABLE G1-7

TABLE NO. J.4-3.1

SIKORSKY S-76 SPIRIT HELICOPTER DOT/TS-
CORRECTION DATA 

1/29/86

SITE: 3 SIDELINE - 150 A. NORTH JUNE 13,1983

ACOUSTIC TRACKING DATA (Neters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(&/sec)

Ev EPNL SEL PNLTm AL. /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

TAKEOFF -- TARGET lAS 74 XTS (ICAO)

F29 89.8 88.1 90.7 79.4 0.63 0.53 0.00 - 96.9 199.1 200.5 185.9 187.2 40.1 38.1 - "
F30 90.7 88.9 91.7 80.9 0.73 0.69 -0.03 - 92.7 201.2 201.4 185.9 186.1 40.1 38.1
F31 90.8 89.2 92.5 81.6 0.83 0.79 -0.05 - 100.7 202.7 206.3 185.9 189.1 40.1 38.1
F32 89.8 88.2 90.9 79.9 0.62 0.63 0.00 - 74.0 199.7 207.7 185.9 193.4 40.1 38.1
F33 90.1 88.2 91.5 79.9 0.09 0.11 0.17 - 84.5 189.4 190.3 185.9 186.7 40.1 38.1
F34 89.2 87.2 89.8 78.4 0.23 0.23 0.13 - 72.4 191.4 200.8 185.9 194.9 40.1 38.1
F35 89.5 87.2 91.7 78.9 -0.31 -0.28 0.42 - 94.5 181.1 181.7 185.9 186.4 41.1 38.1
F36 88.2 86.1 89.2 77.6 -0.05 -0.04 0.22 - 71.7 186.4 196.4 185.9 195.8 40.1 38.1

Av . 89.8 87.9 91.0 79.6 0.35 0.33 0.11 - 85.9 193.9 198.1 185.9 190.0 40.2 38.1
StlOv 0.8 1.0 1.1 1.3 0.41 0.39 0.16 - 11.9 7.9 8.6 0.0 4.1 0.4 0.0901 CI 0.6 0.7 0.7 0.9 0.28 0.26 0.11 - 8.0 5.3 5.8 0.0 2.7 0.2 0.0

TAKEOFF -- CATERGORY B (SEE TEXT)

H44 90.2 88.4 92.4 81.2 0.25 0.39 -0.68 88.0 192.7 192.8 185.9 186.0 33.4 38.1
H45 91.2 89.0 93.2 81.4 1.04 0.98 -0.55 -, 88.0 204.6 204.7 185.9 186.0 36.0 38.1
H46 91.6 89.2 93.7 81.7 0.64 0.53 -0.11 81.7 195.6 197.7 185.9 187.8 38.6 38.1
H47 90.1 87.6 93.0 80.8 1.58 1.47 -1.76 - 86.2 214.9 215.4 185.9 186.3 28.3 38.1
H48 90.4 88.1 92.2 79.9 1.02 0.92 -0.53 113.6 202.9 221.4 185.9 202.8 36.0 38.1
H49 - 87.7 93.1 81.1 1.34 1.28 - - 85.1 210.0 210.7 185.9 186.5 30.9 38.1

Asq. 90.7 88.3 92.9 81.0 0.9% 0.93 -0.71 90.4 203.4 207.1 185.9 189.2 33.9 38.1
SatDv 0.7 0.7 0.6 0.6 0.48 0.42 0.62 - 11.6 8.4 10.8 0.0 6.7 3.8 0.0
90 CI 0.6 .5 0.5 0.5 0.39 0.34 0.59 9.5 6.9 8.9 0.0 5.5 3.1 0.0

TAKEOFF (WITH TURN) -- TARGET IAS 74 KTS

J556 NO TRACKING DATA.-.
.157 NO TRACKING DATA
.158 NO TRACKING DATA
J159 NO TRACKING DATA
J60 NO TRACKING DATA

stg - - - t - - - -

90 9OCI - - - -- - -- - - - - - -

- Data Corrected Usirng 'Sisplified Procedure'

.° - ft ft -- t . -.- . , ., - .- - -.-.- ..- . . t ft.t.. - , ".tr, f " ,f.



TABLE G1-8

TABLE NO. J.4-3.2

SIKORSKY S-76 SPIRIT HELICOPTER DDT/TSC
2/ 3/86

CORRECTION DATA*

SITE: 3 SIDELINE - 150 K. NORTH JUNE 13,1983

ACOUSTIC TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEED(v/sec)--------- ----------------.. ... .. .. .. .. . .. .. .. -- - - - - - - - - - - - -- - - - - - - - - - - - - - - - ------ --

Ev EPNL SEL PNLT& ALi, /\I(P) /\1(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRND REF

3 DEGREE APPROACH -- TARGET IAS 74 KTS.

637 90.2 86.9 91.8 77.8 -0.17 -0.15 0.18 - 112.9 188.5 204.6 192.0 208.4 39.1 38.1
638 90.5 87.2 90.8 76.5 -0,26 -0.25 0.42 - 113,0 187.4 203.5 192.0 208.6 41.1 38.1
G 039 89.2 85.9 90.6 77.1 -0.17 -0.18 0.12 - 115.2 188.4 208.1 192.0 212.1 38.6 38.1
G40 89.4 86.8 90.6 77.0 0.12 0.09 0.03 113.4 193.4 210.8 192.0 209.2 38.6 38.1
641 89.0 86.7 89.7 76.5 -0.48 -0.46 0.39 105.4 182.8 189.5 192.0 199.1 40.1 38.1 -
042 91.2 88.6 91.7 79.1 0.09 0.09 0.27 100.4 193.0 196.2 192.0 195.2 40.6 38.1
643 90.2 87.9 90.6 77.6 -0.01 -0.02 0.19 - 137.9 191.1 285.3 192.0 286.6 39.6 38.1

Avo. 90.0 87.1 90.8 77.4 -0.13 -0.13 0.23 - 114.0 189.2 214.0 192.0 217.0 39.7 38.1
St-d Dv 0.8 0.9 0.7 0.9 0.21 0.20 0.14 - 11.8 3.7 32.3 0.0 31.3 1.0 0.0
90% Cl 0.6 0.6 0.5 0.7 0.16 0.15 0.10 - 8.7 2.7 23.7 0.0 23.0 0.7 0.0

6 DEGREE APPROACH -- TARGET IAS 74 KTS.

150 NO TRACKING DATA
151 NO TRACKING DATA
152 NO TRACKING DATA
153 87.4 83.5 91.0 76.7 -0.26 -0.33 0.04 - 86.5 185.8 186.1 191.7 192.0 37.6 38.1
154 90.8 87.0 91.9 77.2 0.02 -0.01 0.09 127.5 189.9 239.5 191.7 241.7 38.6 38.1
155 89.7 85.6 90.8 76.6 -0.18 -0.18 0.14 - 125.4 186.7 229.1 191.7 235.2 38.6 38.1

A 89.3 85.4 91.2 76.9 -0.14 -0.17 0.09 113.1 187.5 218.2 191.7 223.0 38.2 38.1
8t Dv 1.8 1.8 0.6 0.3 0.14 0.16 0.05 - 23.1 2.2 28.3 0.0 27.0 0.6 0.0
901 C! 3.0 3.0 1.0 0.6 0.24 0.27 0.08 - 38.9 3.7 47.7 0.0 45.5 1.0 0.0

9 DEGREE APPROACH -- TARGET lAS 74 KTS.

K61 86.8 82.9 88.9 73.8 0.24 0.19 0.04 - 96.3 192.5 193.6 191.2 192.3 38.6 38.1
K62 88.4 84.8 89.6 74.2 0.17 0.17 0.04 - 112.3 192.1 207.7 191.2 206.7 38.6 38.1.. "-
K63 88.2 85.0 88.5 75.7 0.60 0.20 -0.17 - 114.8 194.3 214.0 191.2 210.5 37.0 38.1
K64 87.1 83.7 87.3 73.9 0.46 0.38 -0.01 - 137.3 195.4 288.4 191.2 282.1 38.6 38.1
K65 88.4 85.1 90.5 76.4 0.63 0.57 -0.14 - 123.7 199.7 240.1 191.2 229.8 38.1 38.1
K66 86.4 83.8 88.0 74.9 0.48 0.36 -0.07 - 111.1 195.1 209.1 191.2 204.9 38.1 38.1

*- Av. 87.6 84.2 88.8 74.8 0.43 0.31 -0.05 - 115.9 194.9 225.5 191.2 221.1 38.2 38.1
St Dv 0.9 0.9 1.1 1.1 0.19 0.16 0.09 - 13.7 2.7 34.4 0.0 32.3 0.6 0.0
90% Cl 0.7 0.7 0.9 0.9 0.15 0.13 0.07 - 11.3 2.3 28.3 0.0 26.6 0.5 0.0

N- Data Corrected Using 'Sibplified Procedure'

B*ODL
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TABLE NO. J.4-3.3

SIKORSKY S-76 SPIRIT HELICOPTER OOT/TSC
1/30/86

CORRECTION DATA

SITE: 3 SIDELINE - 150 , NORTH JUNE 13,1983

ACOUSTIC TRACKING DATA (Keters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE) SPEE0(m/sec)

Ev EPNL SEL PNLT AL, /\I(P) /\I(A) /\2 /\3 (Deg) CPA SR CPAR SRR GRNO REF ( .

500 FT. FLYOVER -- TARGET IAS 145 KTS

Al 71-6 90.3 9.1 82.6 -0.71 -0.51 -0.03 0.59 131.3 204.2 271.8 212.1 282.3 72.0 74.6
A2 - 89.2 95.2 82.8 -0.11 -0.16 - 0.44 133.7 212.1 293.4 212.1 293.4 73.1 74.6
A3 91.9 90.1 94A1 82.6 -0.20 -0.23 0.00 0.00 137.3 212.1 312.9 212.1 312.9 74.6 74.6
A5 - 90.0 93. 82.4 -0.60 -0.49 - 0.00 120.7 206.5 240.2 212.1 246.7 74.6 74.6
A6 92.6 89.2 95.6 83.1 -0.50 -0.53 0.09 0.00 135.4 206.4 293.7 212.1 301.9 74.6 74.6

AV. 92.0 89.8 94.j 82.7 -0.42 -0.38 0.02 0.51 131.7 208.3 282.4 212.1 287.5 73.8 74.6
St ov 0.5 0.5 0.9 0.3 0.26 0.17 0.06 0.11 6.5 3.6 27.7 0.0 25.4 1.2 0.0
M90 CI 0.9 0.5 0.8 0.2 0.25 0.17 0.11 0.47 6.2 3.5 26.4 0.0 24.2 1.1 0.0

500 FT. FLYOVER - - TARGET lAS 130 KTS

87 89.1 87.9 91.5 80.3 -0.90 -0.82 -0.17 1.25 123.7 200.8 241.3 212.1 254.9 61.7 66.9 *.-.

88 90.1 88.0 93.7 81.7 -0.50 -0.54 -0.24 1.54 123.1 205.4 245.2 212.1 253.2 61.7 66.9
89 89.3 88.0 91.3 79.9 -0.26 -0.20 -0.17 0.66 112.3 211.9 229.1 212.1 229.3 64.3 66.9
810 89.1 86.8 92.3 79.9 -0.16 -0.17 -0.02 0.08 130.7 213.2 281.3 212.1 279.9 66.9 66.9

811 89.5 88.2 91.6 80.3 -0.76 -0.66 0.15 0.06 118.2 202.5 229.8 212.1 240.7 66.9 66.9
B12 89.7 87.2 93.1 80.6 -0.29 -0.29 0.02 0.08 131.1 210.7 279.6 212.1 281.5 66.9 66.9
813 88.8 87.3 90.7 79.2 0.23 0.22 -0.13 0.13 108.1 220.9 232.4 212.1 223.2 66.9 66.9

Av. 89.4 87.6 92.0 80.3 -0.38 -0.35 -0.08 0.54 121.0 209.4 248.4 212.1 251.8 65.0 66.9
St Dv 0.4 0,5 1.1 0.8 0.38 0.35 0.14 0.62 8.7 6.9 22.7 0.0 22.9 2.4 0.0
90% CI 0.3 0.4 0.8 0.6 0.28 0.26 0.10 0.46 6.4 5.1 16.7 0.0 16.8 1.8 0.0

500 FT. FLYOVER -- TARGET IAS 115 KT -

C14 87.8 85.9 89.9 78.2 -0.07 -0.08 -0.04 0.15 126.7 214.5 267.5 212.1 264.6 59.2 59.2
C15 87.1 86.1 89.5 78.4 -0.45 -0.40 0.09 0.12 107.1 206.6 216.1 212.1 221.9 59.2 59.2
C17 86.9 85.5 89.8 78.4 -0.35 -0.35 0.07 0.18 107.0 207.8 217.3 212.1 221.8 59.2 59.2
cis 87.3 85.6 89.5 '8.0 -0.30 -0.29 3.03 0.22 130.0 209.9 274.1 212.1 277.0 59.2 59.2 -

Avg. 87.3 85.8 89.7 78.3 -0.29 -0.28 0.04 0.17 117.7 209.7 243.8 212.1 246.3 59.2 59.2
St3 Ov 0.4 0.3 02 0.2 0.16 0,14 0.06 0.04 12.4 3.5 31.4 0.0 28.7 0.0 0.0 .- -
90% CI 0.4 0.4 0M3 0.2 0.19 0.17 . 0.05 14.', 4.1 36.9 0.0 33.8 0.0 0.0

500 FT. FLYOVER -- TARGET IAS 100 KTS

019 87.9 86.8 90.1 -1s.9 -0.53 -0.,0 0.10 0.:-, 43.8 20M 348.3 212.1 359.6 51.4 51.4
020 87.2 85.2 89.1 77.2 -0.55 -0.55 0.12 0.2, 133.5 204.7 282.1 212.1 292.3 51.4 51.4
021 86.4 85.1 88.7 77.4 -0.44 -0,36 0.0? 0.' 111.5 207.7 223.2 212.1 228.0 51.4 51.4
022 87.2 85.5 88.9 77.t, -0.63 -0.57 0.15 0.43 94.4 202.8 203.4 212.1 212.8 51.4 51.4
D23 87.4 86.1 89.6 78.2 -0.66 -0.56 0.14 0.35 124.1 203.0 245.3 12.1 256.3 51.4 51.4

Avg. 87.2 85.7 89.3 77.8 -0.56 -0.51 J.12 '.2 1?1.5 04.7 260.5 221.1 269.8 51.4 51.4
St Dv 0.5 0.7 0.5 0.7 0.09 0.09 0.03 0.08 19," 2.0 57.1 0.0 58.6 0.0 0.0
90% CI 0.5 0.7 0.5 0.7 0.08 0.08 0.03 0.0V1.4 1.9 51.5 0.0 55.9 0.0 0.0

1000 FT. FLYOVER -- TARGET IAS 145 KTS

E24 87.7 85.4 88.4 75.9 0.56 0.52 -0.05 - 133.9 356.1 494.5 335.4 465.7 77.2 74.6
E25 84.5 87.9 76.7 0.51 0.47 - - 105.2 354.7 367.5 335.4 347.5 72.0 74.6
E26 88.2 85.9 89.4 76.5 0.60 0.53 -0.20 - 32.7 356.5 485.6 335.4 456.8 74.6 74.6
E27 88.1 85.5 89.6 78.0 -0.19 -0.16 0.02 - 102.2 333.2 341.0 335.4 343.2 74.6 74.6
E28 88.3 85.9 89.6 76.6 0.25 0.17 -0.13 - 138.6 349.5 528.5 335.4 507.1 74.6 74.6

AVg. 88.1 85.4 89.0 76.7 0.35 0,31 -0.09 122. 0 30.0 443.4 335.4 424.1 74.6 74.6
Std Ov 0.3 0.6 1.8 0.8 0.33 0.30 0.10 17.4 9.P 83.5 0.0 74.3 1.8 0.0
90% Cl 0.3 0.5 2).7 0.7 0.31 0.29 0.11 16.5 9.s 79.6 0.0 70.9 1.7 0.0

- a~ta Corrected Using ' Sisp1ified Procedure'

...................................................................
-. "-."-......
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TABLE G2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar-86

SIKORSKY S-76A -p
ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 145.00 59.00 293.00 44.00 0.8240
B 130.00 59.00 293.00 44.00 0.8014 __

C 115.00 59.00 293.00 44.00 0.7787 ,

D 100.00 59.00 293.00 44.00 0.7560

TEMPERATURE 77 degrees F (25 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #
A 145.00 77.00 293.00 44.00 0.8101 .

B 130.00 77.00 293.00 44.00 0.7878
C 115.00 77.00 293.00 44.00 0.7655
D 100.00 77.00 293.00 44.00 0.7432

.. .

TARGET CONDITIONS

SERIES DESCRIPTION
A 500 FT. LFO IAS = 145 KTS.
B 500 FT. LFO IAS = 130 KTS.
C 500 FT. LFO IAS = 115 KTS.
D 500 FT. LFO IAS = 100 KTS. 1

* 293.00 RPM = 100% ROTOR SPEED

b

* . . . . . .. %".

" ". -



TABLE G2-2

N

ACTUAL TEST CONDITIONS ANAL. DATE: 11-Mar-86

SIKORSKY S-76A

EVENT IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM # .
Al 140.00 59.00 293.00 44.00 0.8165
A2 142.00 59.00 293.00 44.00 0.8195
A3 145.00 59.00 293.00 44.00 0.8240
A4 142.00 59.00 293.00 44.00 0.8195
A5 145.00 59.00 293.00 44.00 0.8240
A6 145.00 59.00 293.00 44.00 0.8240 1-Wr
B7 120.00 60.00 293.00 44.00 0.7855
B8 120.00 60.00 293.00 44.00 0.7855
B9 125.00 60.00 293.00 44.00 0.7930
B10 130.00 60.00 293.00 44.00 0.8006
Bli 130.00 60.00 293.00 44.00 0.8006
B12 130.00 60.00 293.00 44.00 0.8006
B13 130.00 61.00 293.00 44.00 0.7998
C14 115.00 61.00 293.00 44.00 0.7772
C15 115.00 61.00 293.00 44.00 0.7772
C16 115.00 62.00 293.00 44.00 0.7764
C17 115.00 62.00 293.00 44.00 0.7764
C18 115.00 62.00 293.00 44.00 0.7764
D19 100.00 63.00 293.00 44.00 0.7531
D20 100.00 63.00 293.00 44.00 0.7531
D21 100.00 64.00 293.00 44.00 0.7523
D22 100.00 65.00 293.00 44.00 0.7516
D23 100.00 65.00 293.00 44.00 0.7516 W

ooo oo oo .oo . o ..
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TABLE G2-3

ACTUAL TEST NOISE DATA .'.

ANAL. DATE: 11-Mar-86

SIKORSKY S-76A

TEST ---- AS MEAS. PNLTM --- -- PNLTM 492 FOOT NORM. --

EVENT ALT LEFT CENTER RIGHT LEFT CENTER RIGHT

Al 454.80 94.20 97.00 96.20 93.74 96.05 95.74

A2 492.40 95.80 97.00 94.90 95.80 97.01 94.90

A3 492.50 94.30 96.70 96.40 94.31 96.71 96.41

A4 435.20 NA NA NA NA NA NA

A5 466.00 94.10 96.50 95.70 93.78 95.84 95.38

A6 465.50 95.80 95.80 96.10 95.48 95.13 95.78

87 438.50 91.10 93.10 92.90 90.45 91.71 92.25

B8 460.90 92.70 94.30 92.60 92.32 93.51 92.22

B9 491.60 90.90 92.70 92.00 90.90 92.69 92.00

BI1 497.20 92.50 93.60 92.30 92.56 93.73 92.36

BII 446.90 92.30 94.40 92.90 91.75 93.24 92.35

B12 485.70 93.00 94.90 93.30 92.92 94.74 93.22

B13 532.10 90.30 92.10 92.10 90.79 93.05 92.59

C14 503.40 90.70 92.00 89.90 90.84 92.28 90.04

C15 466.40 89.80 92.70 90.90 89.49 92.06 90.59

C16 503.90 NA NA NA NA NA NA

C17 472.30 90.00 91.30 91.30 89.76 90.81 91.06

C18 482.20 90.60 92.80 89.60 90.48 92.56 89.48

D19 461.00 90.40 90.00 88.30 90.02 89.21 87.92

D20 457.40 88.80 91.90 89.30 88.38 91.02 88.88

D21 471.50 88.90 91.10 88.70 88.65 90.59 88.45

D22 448.00 89.50 91.70 89.10 88.96 90.57 88.56

. D23 449.30 89.90 93.90 90.90 89.38 92.80 90.38

N OW4
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TABLE G2-4

SIKORSKY S-76A.
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT ,...

Al 0.8165 93.74
A2 0.8195 95.80
A3 0.8240 94.31
A4 0.8195 NA
A5 0.8240 93.78
A6 0.8240 95.48
B7 0.7855 90.45
B8 0.7855 92.32
B9 0.7930 90.90

BlO 0.8006 92.56NO
Bli 0.8006 91.75
B12 0.8006 92.92
B13 0.7998 90.79
C14 0.7772 90.84
C15 0.7772 89.49
C16 0.7764 NA
C17 0.7764 89.76
G18 0.7764 90.48
D19 0.7531 90.02
D20 0.7531 88.38
D21 0.7523 88.65
D22 0.7516 88.96
D23 0.7516 89.38

LINEAR REGRESSION EQUATION

Y SLOPE *X + INTERCEPT
- 78.90 29.31

R SQ. = 0.840 MEAN X = 0.7877
R = 0.917 S.D. X =0.0257

-STD.ERR = 0.907 MEAN Y = 91.46
CORREL = 0.917 S.D. Y = 2.21
SAMPLE =21 TOT VAR = 4.89



TABLE G2-5

LINEAR REGRESSION EQUATION

Y SLOPE * X + INTERCEPT
- 78.90 29.31 __

R SQ. = 0.840 MEAN X -0.7877 ~
R = 0.917 S.D. X =0.0257

STD.ERR = 0.907 MEAN Y - 91.46
CORREL = 0.917 S.D. Y - 2.21
SAMPLE =21 TOT VAR 4.89

SECOND ORDER EQUATION

yA + Bl X B2 f

Y= 465.94 +-1031.84 * X + 705.69

R SQ. = 0.831 MEAN X ft0.7877
R = 0.912 S.D. X -0.0257

STD.ERR = 0.828 MEAN Y - 91.46
SAMPLE =21 S.D. Y - 2.21

. .. ... - . . . . . . . .
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TABLE G2-6

SIKORSKY S-76A .

CENTER LINE

ANAL. DATE: 11-Mar-86 *

EVENT X INPUT Y INPUT Now_

Al 0.8165 96.05
A2 0.8195 97.01
A3 0.8240 96.71 e
A4 0.8195 NA
A5 0.8240 95.84
A6 0.8240 95.13
B7 0.7855 91.71
B8 0.7855 93.51
B9 0.7930 92.69
B10 0.8006 93.73
Bli 0.8006 93.24
B12 0.8006 94.74
B13 0.7998 93.05
014 0.7772 92.28
C15 0.7772 92.06
C16 0.7764 NA
C17 0.7764 90.81
018 0.7764 92.56
D19 0.7531 89.21
D20 0.7531 91.02
D21 0.7523 90.59
D22 0.7516 90.57
D23 0.7516 92.80

SECOND ORDER EQUATION

Y= A + Bi X B2
Y = 463.08 +-1016.66 *X + 693.69

R SQ. = 0.800 MEAN X = 0.7877
R = 0.895 S.D. X = 0.0257

STD.ERR = 0.935 MEAN Y = 93.11
SAMPLE =21 S.D. Y = 2.16

New-



TABLE G2-7 .. ~

LINEAR REGRESSION EQUATION 
.

----------------------------

Y SLOPE *X + INTERCEPT
- 75.20 33.87

R SQ. = 0.798 MEAN X = 0.7877
R 0.893 S.D. X = 0.0257
STD.ERR = 0.998 MEAN Y = 93.11
CORREL = 0.893 S.D. Y = 2.16

SAMPLE =21 TOT VAR = 4.68

SECOND ORDER EQUATION
----------------------------------------------

y=A + BI * B2 ?

Y = 463.08 +-1016.66 * X + 693.69 f

R SQ. = 0.800 MEAN X = 0.7877
R = 0.895 S.D. X = 0.0257

STD.ERR = 0.935 MEAN Y = 93.11
SAMPLE =21 S.D. Y = 2.16
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TABLE G2-8 M

SIKORSKY S-76A
RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT s

Al 0.8165 95.74
A2 0.8195 94.90
A3 0.8240 96.41
A4 0.8195 NA
A5 0.8240 95.38
A6 0.8240 95.78
B7 0.7855 92.25
B8 0.7855 92.22
B9 0.7930 92.00

B10 0.8006 92.36
Bli 0.8006 92.35
B12 0.8006 93.22
B13 0.7998 92.59
C14 0.7772 90.04
C15 0.7772 90.59
C16 0. 7764 NA
C17 0.7764 91.06
C18 0.7764 89.48
D19 0.7531 87.92
D20 0.7531 88.88
D21 0.7523 88.45
D22 0.7516 88.56
D23 0.7516 90.38

LINEAR REGRESSION EQUATION
-------------------------------

Y = SLOPE *X + INTERCEPT
= 97.15 15.40

R SQ. = 0.916 MEAN X = 0.7877
R = 0.957 S.D. X = 0.0257

STD.ERR = 0.778 MEAN Y = 91.93
CORREL 0.957 S.D. Y = 2.61
SAMPLE 21 TOT VAR = 6.81
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TABLE G2-9 5

LINEAR RERSINEQUATION

Y SLOPE * X + INTERCEPT .. *

- 97.15 15.40

R SQ. = 0.916 MEAN X = 0.7877
R = 0.957 S.D. X = 0.0257

STD.ERR = 0.778 MEAN Y = 91.93
CORREL = 0.957 S.D. Y = 2.61 4..

SAMPLE =21 TOT VAR = 6.81

SECOND ORDER EQUATION

y= A + BI * B2 v

Y = 386.73 + -847.46 * X + 600.14 *X'

R SQ. = 0.895 MEAN X =0.7877

R = 0.946 S.D. X =0.0257

STD.ERR = 0.712 MEAN Y = 91.93
SAMPLE =21 S.D. Y = 2.61
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A: lO-lM-r-86

TABLE G3-1

II4TA 51144RY MCN LEVELS (MB)

DATA ESSED PER ICAO CERYIF[CATION P RCFEMS,' "

HELOTE: SIKORS-UK S-76A
TRATCN: ICAO TAKE.FF

EVEgr LEFT CENTER LINE RI(rr 3 MIC
NMER SEINE CMM SI NE AVERAGE

SITE 2 1 3

F29 92.00 90.90 89.80 90.90
F30 92.30 92.00 90.70 91.67
V.31 92.60 92.70 90.80 92.03
F32 91.60 91.30 89.80 90.90
F33 91.70 91.00 90.10 90.93
F34 91.10 90.60 89.20 90.30 Im-
F35 91.50 89.90 89.50 90.30
F36 NA 90.30 88.20 0.00.

AVERAGE 91.83 91.09 89.76 91.00,

SID. DEV. 0.51 0.91 0.84 0.65

90. c.I. 0.37 0.61 0.56 0."48

. * . .'

* . . . . ~ . . ..4'. *.* **'.**:.~** * * V .. *~' **~ *****~-- ,, -. -..... :, -.. . ..-.- -. ,



A: 10-Mar-86

TABLE G3-2

,, .. "

SlM4ARY MBL LEVELS (dB) *

DATA PROESSE PER ICAO C1RICATncON 1XEDLM

HFLIOFThR: SIKORSKY S-76A
OPERATION: ICAO U0D

EVENT LEFT CENTE2R MIE RIG(Xf 3 MIC

MMER SITEIN MM~h SIDELEE AVF~AG

srIE 2/3 1 3/2

H7 89.10 NA 90.30 0.00-
B8 91.20 91.00 90.10 90.77

89.30 89.50 89.10 89.30 ,. -
BIO 90.20 89.70 89.10 89.67
Bll 89.50 89.20 89.00 89.23
B12 90.50 90.50 89.70 90.23
B13 88.8D 88.8D 88.90 88.83

AVERE 89.80 89.78 89.46 89.67

SM1. I EV. 0.86 0.82 0.57 0.71

9T. C.I. 0.63 0.68 0.42 0.59

. - .o........



7071,7177j"AT 7

A: 104ar-4m6

TABLE G3-3

vS~ ML LEVELS (d)

DATAPROESSED PER ICAO CERITFCAL1ICK F XXIJRE

H.IaIOFfER: SIK(UKY S-76A
CPERATN: ICAO APPROI

EVENr LEFT' CENh LINE RI(Gfl 3 IC

NMER SII UNE MIE SfIflINE AVERAGE

SITE 3 1 2

150 NA 96.10 93.30 0.00
151 NA 94.60 94.20 0.00
152 NA 94.90 NA 0.00
153 87.40 96.20 94.30 92.63
154 90.80 95.50 94.30 93.53
155 89.70 95.70 93.90 93.10

AVERAGE 89.30 95.50 94.00 93.09

SID. I-V. 1.73 0.64 0.42 0.45

90 C.I. 2.92 0.53 0.40 0.76

-. . . . .. . 4 . . . . . . . . . . . . . . . . . . .. . . . . . . .4 . . .. . . . . .. '. .

- ..- .-- °



APPENDIX H

HELICOPTER PERFORMANCE AND GEOMETRIC CHARACTERISTICS:
(UNITS: KNOTS/LBS. /FEETISECONDS)
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APPENDIX I

AIR TO GROUND ACOUSTIC PROPAGATION TABLES .4 4
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TABLE -1I

PNLTm PROPAGATION CONSTANT SUMMARY TABLE

RAINBOW PROPAGATION
HELICOPTER CONSTANT (K) -.

AEROSPATIALE AS 350D ASTAR 19.94
AEROSPATIALE AS 355F TWINSTAR 20.21
AEROSPATIALE SA 365N DAUPHIN 23.60
BELL 222 TWINJET 21.42
BOEING VERTOL 234/CH 47-D 26.81
HUGHES 500 D/E 23.17
SIKORSKY S-76A 27.79

AVERAGE = 23.28

THE PROPAGATION CONSTANT (K) FOR EACH HELICOPTER
WAS USED IN COMPUTING ALTITUDE NORMALIZED (492 ft.)
PNLTm. IN MOST CASES ALTITUDE/PNLTm ADJUSTMENTS
WERE SMALL.

•.." I.-"

* .4.

,' ..*J

. .. . . . . .. . . . . . . . . . . . ... *-*-
.. . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . .



APPENDIX J

RAINBOW REPORT ERRATA

-- p



Errata OW
(Applicable to all Rainbow reports)
FAA-EE-84-01 through FAA-EE-84-07

Clarificaiton of Tone Correction Section, 6.1.5.

Tone corrections were computed initiating the adjustment procedure at 50
Hz (Band 17) two bands prior to the initiation point used for fixed wing
aircraft (80 Hz, Band 19).

.- -.

,..



Errata
Noise Measurement Flight Test: Date Analyses

Hughes 500 DIE Helicopter
Report No. FAA-EE-84-03, May 1984 * %

Test Date 06/22/83

Table 2.2 -ICAO Reference Parameters, page 7

Takeoff Approach Level Flyover
*Airspeed (KTS) 62 62 125

Takeoff Approach Level Flyover
* Altitude/CPA (feet)

Site 5 390/410 328/340 492

Appendix F

* Est. ANG should be Ely. ANG



Errata
Noise Measurement Flight Test: Data Analyses

Aerospatiale AS 350D AStar Helicopter
Report No. FAA-EE-84-05, September 1984

Test Date 06/08/83

Table 2.2 -ICAO Reference Parameters, page 7 .- d

Alti ude/ PA (eet)Takeoff Approach Level Flyover .hv

Site 5 404/423 328/340 492

Table D.1.2 -Static Operations, Direct Read Data

Site 511 (Hard Site)

HIGE FLT.IDLE GRN.IDLE U

1-90 NA J-90A 68.80 J-90B 55.20
1-45 76.70 J-45A 66.70 J-45B NA
1-0 73.70 J-OA 64.70 J-OB NA
1-315 74.40 J-315A 69.00 J-315B NA
1-270 78.00 J-270A 74.40 J-270B 56.00
1-225 83.50 J-225A 69.20 J-225B NA
1-180 83.50 J-180A NA J-180B NA
1-135 77.00 J-135A NA J-135B NA

Site 7H (Hard Site)

HIGE FLT.IDLE GND.*IDLE

1-90 71.49 J-90A 59.67 J-90B 51.12
1-45 70.61 J-45A 59.54 J-45B NA
1-0 66.03 J-OA 58.46 J-OB NA
1-315 67.78 J-315A 62.97 J-315B 49.79
1-270 69.85 J-270A 67.50 J-270B NA
1-225 74.99 J-225A 60.69 J-225B NA
1-180 77.36 J-180A 62.48 J-180B NA
1-135 70.14 J-135A 60.60 J-135B NA

Table E-1 and Table E-2, Cockpit Photo Data

IAS (KTS) should be lAS (MPH)

Append ix F

Est. ANG should be Ely. MIG



Erratan

Noise Measurement Flight Test: Data Analyses
Aerospatiale AS 355F TwinStar Helicopter

Report No. FAA-EE-84-04, June 1984
Test Date 06/07/83

Table 2.2 - ICAO Reference Parameters, page 7

Takeoff Approach Level Flyover
Altitude/CPA (feet)

Site 5 429/447 328/340 492
Site 1 649/612 394/392 492
Site 4 824/778 446/443 492

Table E.I - Cockpit Photo Data

IAS (KTS) should be IAS (MPH)

Event No. Time of Photo Heading (Degrees)

Al 7:55 120
A2 7:57 300
A3 8:00 120
A4 8:02 300
A5 8:04 120

8:05 300
A6 8:09 120

Table E.2 - Cockpit Photo Data

IAS (KTS) should be IAS (MPH)

Event No. Time of Photo Heading (Degrees)

M49 11:41 300
M50 11:43 120
M51 11:45 300
M52 11:47 120
M53 11:49 300

N54 11:34 300
N55 11:54 120 -
N56 11:59 300

Appendix F

Est. ANG should be Ely. ANG

- .. .:!



Errata
Noise Measurement Flight Test: Data Analyses

p..Aerospatiale SA 365N Dauphin 2 Helicopter
* Report No. FAA-EE-84-02, April 1984

Test Date 06/06/83

Table 2.2 -ICAO Reference Parameters, page 5 ..

Alttue/PA fet)Takeoff Approach Level Flyover

Site 5 286/216 329/327 492
Site 1 420/347 394/392 492
Site 4 526/451 446/443 492

Table D.1 - Static Operations Direct Read Data

Site 2 (Soft Site)

IIIGE HOGE FLT. IDLE

F:1-0 73.30 X-0 77.70 J-0 69.90
1-315 73.70 K-315 80.10 J-315 78.10

Site 4 (soft Site)

HIGE HOGE FLT. IDLE

1-0 66.90 X-O 70.10 J-0 63.00

1-315 70.00 K-315 71.80 J-315 71.20

Appendix F

Est. ANG should be Ely. ANG

n% L



Errata
Noise Measurement Flight Test: Data Analyses

Bell 222 Twin Jet Helicopter
Report No. FAA-EE-84-01, February 1984

Test Date 06/14/83 - 06/15/83

Table 2.2 -ICAO Reference Parameters, page 5

Takeoff Approach Level Flyover

Altitude/CPA (feet)
Site 5 322/312 328/318 492

Site 1 477/463 394/392 492

Site 4 601/583 446/443 492

Table E.1 - Static Operations, Direct Read Data

Site 2 (Soft Site)

HIGE

Y-0 64.2
Y-315 68.4
Y-270 64.6
Y-225 66.9
Y-180 65.8
Y-135A 66.8
Y-90A 67.4
Y-45 64.8w

Site 4H (Soft Site)

HIGE HOGE FLT. IDLE GND. IDLE

Y-0 57.6 Z-0 70.9 X-OA 55.4 X-OB 45.8

Y-315 60.6 Z-315 72.0 X-315A 52.7 X-270B 45.1

Y-270 57.7 Z-270 66.9 X-270A 53.4 X-180B 44.6

Y-225 60.4 Z-225 70.2 X-225A 53.9 X-90B 47.2

Y-180 58.2 Z-180 - X-180A 57.2

Y-135 58.5 Z-135 72.4 X-135A 56.0

Y-90 58.9 Z-90 70.8 X-90A 54.7

Y-45 56.4 Z-45 70.5 X-45A 55.9

Appendix G

Est. ANC, should be Ely. ANG



Errata
Noise Measurement Flight Test: Data Analyses

Boeing Vertol 234/CH 47-D Helicopter
Report No. FAA-EE-84-07, September 1984

Test Date 07-12-83

* Table 2.1 -Helicopter Characteristics, page 7

Max Speed in level flight with Max Continous Power (VH) 150 KTS
HV

Table 2.2 - ICAO Reference Parameters, page 8

Takeoff Approach Level Flyover

*Airspeed (KTS) 85 85 135

Altitude/CPA (feet)
Site 5 199/361 328/340 492
Site 1 281/393 394/392 492
Site 4 346/419 446/443 492

*Table D.1 -Static Operations, Direct Read Data

Site 4H

HIGE FLT. IDLE GRN.IDLE HOGE

M-O 75.90 N-OA 58.80 N-OB 51.00 0-0 73.20
M-315 76.50 N-315A 53.90 N-315B 47.70 0-315 75.90
M-270 62.00 N-270A 56.00 N-270B 48.10 0-270 76.70
M-225 69.20 N-225A 56.30 N-225B 52.00 0-225 78.00

*M-180 74.50 N-180A 56.60 N-180B 49.40 0-180 76.00
M-135 77.30 N-135A 56.80 N-135B 49.30 0-135 79.00
M-90 68.50 N-90A 57.20 N-90B 49.40 0-90 79.00
M-45 75.30 N-45A 55.50 N-45B 48.50 0-45 78.70

*Site 2

HIGE FLT.IDLE GRN.IDLE HOGE

M-0 76.60 N-OA 70.80 N-OB 64.60 0-0 80.20
M-315 77.50 N-315A 72.80 N-315B 65.60 0-315 82.50

*M-270 67.20 N-270A 69.90 N-270B 64.60 0-270 82.80
*M-225 77.60 N-225A 73.40 N-225B 66.60 0-225 84.20

M-180 77.70 N-180A 71.10 N-180B 64.10 0-180 82.70 ~
M-135 80.80 N-135A 70.80 N-135B 61.20 0-135 86.20
M-90 73.90 N-90A 70.50 N-90B 58.70 0-90 86.10
m-45 84.80 N-45A 70.20 N-45B 66.20 0-45 86.40

* Appendix F

Est. ANG should be Ely. ANG



Errata
Noise Measurement Flight Test: Data Analyses

Sikorsky S-76A Helicopter
Report No. FAA-EE-84-06, September 1984

Test Date 06/13/83

Table 2.2 -ICAO Reference Parameters, page 7

* Atiud/CA fet)Takeoff Appraoch Level Flyover

*Site 5 253/272 328/340 492

* Appendix F

Est. ANG should be ELV. ANG
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